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AUTHOR'S  PREFACE  TO  THE  EIGHTH  EDITION. 


In  making  my  preparations  for  the  publication  of  an  eighth  edition 
of  my  "Treatise  on  Pathological  Anatomy,"  I  hesitated  for  a  long  time 
in  regard  to  what  method  of  revision  I  should  adopt.  During  recent 
years  a  number  of  manuals  of  pathological  anatomy  have  been  pub- 
lished, and  the  authors  of  these  seem  to  have  laid  stress  upon  the  point 
that  a  text-book  intended  for  the  use  of  medical  men  should  deal  with 
the  subject-matter  in  the  most  concise  manner  possible ;  they  believed, 
evidently,  that  compendious  treatises  of  this  nature  would  tend  to  pro- 
mote the  study  of  pathological  anatomy,  and  would  at  the  same  time 
render  the  student's  task  easier.  I  carefully  examined  a  number  of 
compends  of  pathological  anatomy  which  had  been  written  from  this 
point  of  view,  but  they  failed  to  convince  me  that  this  was  the  most  use- 
ful manner  of  treating  the  subject.  In  the  first  place,  it  is  not  possible, 
within  the  limits  of  a  small  compend,  to  treat  general  pathology  and 
pathological  anatomy  in  a  scientific  manner.  Then,  in  the  next  place, 
it  is  extremely  difficult,  owing  to  the  richness  of  the  material  at  our  dis- 
I>osal,  to  avoid  treating  the  subject  in  such  a  manner  that  the  book,  when 
completed,  shall  not  present  the  characteristics  of  a  mere  catalogue  of 
facts,  which  would  scarcely  convey  to  the  reader's  mind  a  clear  concep- 
tion of  the  processes  that  take  place  in  the  living  body  when  it  or  any  of 
its  organs  are  diseased,  and  which,  furthermore,  would  compel  the  be- 
ginner merely  to  commit  to  memory  those  things  which,  by  the  aid  of 
his  reasoning  power,  he  should  make  a  permanent  and  useful  part  of  his 
medical  knowledge. 

It  is  possible  that  if  a  compend  were  gotten  up  in  the  form  of  a  cate- 
chism, it  might  prove  helpful  to  a  certain  number  of  students  in  acquir- 
ing a  knowledge  of  the  principles  of  general  pathology  and  pathological 
anatomy.  Nevertheless  I  am  disposed  to  believe  that  the  number  of 
those  who  would  derive  satisfaction  from  such  a  catechism  must  indeed 
be  small.  General  pathology  and  pathological  anatomy  should  constitute 
the  foundations  of  that  knowledge  which  is  to  enable  the  practitioner  of 
medicine  to  interpret  correctly  the  symptoms  of  disease  as  they  present 
themselves  before  him  at  the  patient's  bedside.  It  must  be  conceded,  I 
think,  that  simply  a  knowledge  of  the  definitions  given  to  the  technical 
terms  commonly  employed  in  describing  different  pathological  processes 
that  take  place  in  the  living  body,  or  merely  a  superficial  insight  into 
the  pathological  processes  which  affect  individual  organs  and  tissues, 
can  scarcely  suffice  to  furnish  the  practitioner  with  the  fundamental 
knowledge  which  he  requires  for  the  satisfactory  study  of  clinical  medi- 
cine. He  might  be  able,  it  is  true,  when  called  to  treat  a  patient  who 
presented  certain  well-defined  symptoms  of  disease— as,  for  example, 
those  belonging  to  an  inflammation  of  an  important  organ — to  form  an 
approximate  idea  of  the  nature  of  this  disease,  and  at  the  same  time  he 
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would  also  probably  take  satisfaction  in  the  thought  that  he  hail  already 
been  instructed  in  regard  to  the  occurrence  of  thin  very  malady  in  this 
particular  organ.  But  he  certainly  would  not  be,  able  to  ft irm  a  tl.-u 
conception  of  the  essential  nature  of  the  entire  process,  or  to  anal; 
the  1  it  tin  pathological  features  which  are  dependent  upon  the  peoaHai 
construction  of  the  organ  affected;  in  a  word,  be  would  not  be  able  to 
interpret,  in  its  full  breadth  and  depth,  the  significance  of  the  disease 
under  observation.  In  his  endeavors  to  understand  each  new  h 
disease  he  would,  by  reason  <if  his  lack  of  a  proper  training  in  the 
fundamental  principles  of  medicine,  find  his  pathway  constantly  sin 
With  difficulties,  and  he  would  be  forced  in  a  slow  and  plodding  fashion 
to  commit  to  memory  the  sequenced  symptoms  as  they  occur  in  any 
given  disease.  Then,  besides,  he  would  fail  to  grasp  the  connection  be- 
d  the  latter  and  other  correlated  symptoms.  On  the  other  hand,  if 
he  had  previously  received  proper  instruction  in  the  fundamental  knowl- 
re.|uired,  he  would  at  once  be  able  to  understand  correctly  the  na- 
ture of  the  malady  which  he  lias  been  called  to  treat 

g  all  these  things  in  mind,  I  felt  as  if  it  were  perfectly  clear 
what  my  aim  ought  to  be  in  preparing  this  new  edition  of  my  "  Treatise 
on  Pathological  Anatomy."     In  the  first  place,  it  seemed  to  me  that  I 
should  strive  to  perfect  the  knowledge  of  the  mods  ol  origin,  nature, 
and  significance  of  diseases  as  they  oooai  in  the  living  Ixxly,  and  conse- 
quently that  1  should  make  such  improvements  aud  alterations  in  the 
rould  earn  oui   this   idea.     As  a  matter  of  course,  in  making 
this  revision  1  did  ii« >t  forget  Ebff  a  moment   that  descriptions  of  histo- 
logical and  palholugico-auatomical  alterations  must  continue  to  form  the 
foundation-work  of  the  book.     Knowing,  also,  from  experience  bow 
greatly  good  illustrations  aid  the  reader  in  understanding  the  nature  ol 
dons,  it  seemed  to  me  thai  I  ought  to  provide  a  certain 
number  of  additional  cuts,  carefully  prepared.     At  the  same  time  I  f  It 
more  ■pace  than  was  given  to  these  matters  in  the  preceding  ecbV 
should  l>e  allotted  to  the  on  ol  pathological  processes: — 

their  causes,  their  mode  of  origin,  the  course  which  they  pursue,  and 

their  requeue. 

In   performing  the  task  which  I  had  thus  set  before  me  I  found  that 
SltenSlTS  alt*  ■  necessary,  especially  in  that  part  of  the  work 

Which  treats  of  general   pathologj.      (  »n  ili«    OUfl  hand    I  found  it   l 
nary  eith.  r  greatly  to  alter  OX  actually  to  I  ertain  chapters,  while 

OB  the  other  J  was  obliged  even  to  introduce  entirely  new  chapters.  In 
remodelling  this  general  portion  ol  the  work  special  consideration  has 
the  subjects  ol  general  etiology  of  discanf  and  pathologi- 
cal physiology,  and  in  harmony  with  these  alterations  it  has  seemed  to 
men  to  change  also  the  *ti tie  of  this  general  pari    Accordingly 

I  haw  abandoned  the  Conner  title,  "General  Pathological  Anatomy, 
and  hate  substituted  lor  it  that  ol  *Qea  Thepn 

tire  field  of  genera]  pathology,  but 

rtheh  ss  it  il  i  of  all  those  portions  of   the  SUbjed  which  are 

ordin  mghi,  si  least  in  the  German  uni 

•  •logical  anatoi m  and  genera]  pat 
The  seetion  which  deals  with  th<  d    ol  origin,  and  c<" 

nf  dlsnssi  of  a  few  pages,  been  entirely  rewritten 

tlv  smpltfied;  and  I  have  gone  more  thoroughly  in  the  present 
than  1  did  in  the  earlier  ones  into  the  subject  of  fbeofigi 
men  from  poisoning  and  from  Infection,  hoping  thereby  to  provide 
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the  beginner  with  a  thoroughly  clear  and  simple  description  of  the 
pathological  changes  which  take  place  in  these  diseases.  Furthermore, 
I  have  given  full  consideration  to  the  subject  of  the  dissemination  of 
pathological  foci  throughout  the  bodj  by  means  of  the  processes  known 
as  metastasis  and  embolism,  by  means  of  poisoning,  or  by  means  of  the 
extinction  of  certain  glandular  functions;  and  at  the  same  time  I  have 

plained  the  relations  of  these  foci  to  pathologically  altered  functions. 

Among  the  diseases  which  owe  their  origin  to  the  extinction  or  modifi- 

•  rtain  glandular  functions  I  have  given  careful  consideration 

diabetes  mellitus,  to  the  cachexia  which  results  from  a  withdrawal  of 
influence  exerted  by  the  thyroid  gland  upon  the  economy,  to  niyxii- 
dema,  to  cretinism,  and  to  Addison's  dis. 

1  have  introduced  special  chapters  on  the  protective  mechanisms  and 
forces,  and  on  the  healing  powers  of  the  human  body;  on  certain  in- 
herited and  acquired  weaknesses  or  predispositions;  on  idiosyncrasy 
and  immunity  ;  and  on  the  acquisition  of  immunity  through  the  fact  of 
laving  already  experienced  an  attack  of  the  disease,  or  through 
inoculation ;  and  it  is  mj  hope  that  these  chapters  will  not  only  supply 
the  practical  needs  of  the  medical  practitioner,  but  will  also  serve  to  in- 

ase  the  existing  stock  of  knowledge  in  regard  to  the  origin,  course, 
and  essentia]  nature  of  diseases,  and  particularly  of  those  which  are  due 
t>    infection  and  poisoning. 

The  chapter  on  the  causae  of  internal  diseases  and  on  the  inheritance 
of  certain  pathological  conditions  will,  I  think,  he  found  to  supply  not 
only  a  clearer  birds-eye  view  of  the  subject,  but  also  at  the  same  time 
more  complete  information  thau  did  the  same  chapter  in  the  earlier 

edih 

The  section  relating  to  disturbances  of  the  circulation  remains  un- 
changed in  its  genera]  features,  hut  it  has  in  many  respects  been  made 
more  complete  than  it  formerly  was;  and,  hesides,  it  lias  been  furnished 
•  b  nev\  illustratiei 

In  the  section  relating  to  retrograde  disturbances  of  untritiou  and 
infiltrations  of  the  tissues,  the  chapter  devoted  to  hypoplasia,  agenesia, 
and  atrophy  and  that  relating  to  pigment-formation  are  the  ones  which 
hare  been  remodelled  to  the  greatest  extent.  In  the  section  devoted  to 
hypertrophy  and  regeneration  I  have  introduced  all  the  alterations  and 
litiona  which  the  investigations  of  recent  years  in  regard  to  these 

-  rendered  oecessarj . 

The  section  <<n  inflammation  has  been  entirely   lewritten,  and  the 

BlkitioD  which  I  now  give  of  this  process  is  the  same  as  that  which  I 

ted  two  .  and  published  in  pamphlet  form,     I  am  well 

aware  that  -  in  regard  to  the  nature  of  inflammation  will  not  he 

ited,  and  yet   I  cannot  help  hoping  that,  in  giving  this 

planation  of  pathological  changes  which  have  received  such  varied 

int  >n  at  the  hands  of  different  authorities,  Imaj  have  succeeded 

in  furnishing  satisfactory  proof  that,  on  the  bashl  of  the  views  here  set 

ih.  all  the  different  processes  which  play  a  part  in  inflammation  may 

aged  in  oomprenensive  groups;  and,  furthermore,  that  the  sepa- 

•(  the  reparative  processes  of  proliferation  from  those  which  be* 

Btricuy  to  inflammation — which  latter  are  characterised  by  a 

degeneration  of  the  tissn.-s,  coupled  with  an  exudation  of  pathological 

fluid  products-   is  in  harmony  with  the  practical  needs  of  the  physician 

1  as  with  the  unprejudiced  requirements  of  science.     In  describing 

diu^  processes  which  take  place  in  the  course  of  an  inflammation, 
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the  formation  of  granulations,  the  resorption  of  necrosed  tissues  and 
exudations,  and  the  substitution  in  their  place  first  of  granulation  tis- 
sue and  then  of  cicatricial  tissue,  I  have  striven  by  the  aid  of  numerous 
pictorial  illustrations  to  make  it  easier  for  the  student  to  understand 
these  important  processes,  and  at  the  same  time  I  have  endeavored  to 
manage  my  descriptive  text  in  such  a  way  that  it  should  throw  light 
upon  those  diseases  which  are  most  commonly  encountered  in  actual 
medical  practice. 

The  sections  which  relate  to  tumors  and  malformations  remain  funda- 
mentally the  same  as  they  were  in  the  previous  edition,  and  yet  in  both 
of  these  sections  I  have  rewritten  the  portions  which  refer  to  the  general 
aspects  of  these  subjects,  and  at  the  same  time  I  have  altered,  improved, 
and  amplified  many  of  the  remaining  paragraphs  in  these  sections ;  this 
statement  being  particularly  true  of  the  paragraphs  relating  to  cysto- 
mata,  teratomata,  and  transposition  of  tissues. 

In  the  section  devoted  to  parasites  I  have  given  due  weight  to  the 
results  of  recent  investigations,  at  least  so  far  as  they  seemed  to  me  to 
be  thoroughly  established.  I  have  treated  the  infectious  granulation 
tumors  as  heretofore  in  the  section  devoted  to  parasitic  diseases,  for  it 
would  scarcely  be  possible  to  acquire  a  complete  understanding  of  their 
nature  and  significance  unless  full  account  were  taken  of  the  relationship 
which  exists  between  their  peculiarities  and  the  special  nature  of  the  ex- 
citing cause. 

As  a  result  of  all  theso  alterations  and  additions  this  general  part  of 
my  text-book  has  increased  in  bulk ;  but,  as  I  have  already  said,  I  be- 
lieve that,  owing  to  the  wealth  of  material  which  must  be  treated  in  a 
text-book  of  general  pathology,  it  would  scarcely  be  possible  to  handle 
the  subject  more  concisely  unless  important  matters  should  be  entirely 
omitted,  and  unless  the  idea  of  explaining  fully  the  phenomena  of  dis- 
ease in  the  living  subject  should  be  abandoned. 

But,  after  all,  the  extent  of  the  text  which  the  beginner  must  actually 
study  is  less  than  one  might  at  first  suppose  it  to  be,  for  the  illustrations, 
which  have  been  increased  in  number  by  the  addition  of  seventy-two,  and 
the  text  printed  in  small  type  occupy  a  good  deal  of  space  in  the  volume. 

E.  Ziegler. 

Fkkibi  k<;  im  Bkkihwai-.  November,  lMM. 
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In  the  preparation  of  this  new  edition  I  have  endeavored  to  take  fully 
into  account— so  far,  at  least,  as  it  is  possible  to  tin  this  within  the  com- 
pass of  a  text-book  like  the  present  one— the  advances  which  have  been 
made  in  general  pathology  ami  pathological  anatomy  during  the  last 
ears.     At  the  same  time  I  have  been  careful  not  materially  to  in- 
crease the  bulk  of  the  book.     In  order  to  accomplish  these  objects  I 
have  subjected  all  the  chapters  to  a  most  careful  revision,  and  wherever 
it  seemed  necessary,  on  account  of  some  new  light  furnished  by  recent 
is,  I  have  rewritten  the  text. 
The  number  of  the  Illustrations  has  been  increased  from  four  hun- 
dred and  fifty-eight  to  rive  hundred  and  forty-four,  in  the  hope  that 
therein  the  text  may  be  rendered  easier  to  understand.     The  most  radi- 
cal alterations  will  be  found  in  Chapters  IT.  and  YTL,  which  have  been 
entirely  rewritten.     I  have  arranged  the  different  kinds  of  degenerations 
which  lead  to  the  formation  of  hyaline  products  in  four  groups  (mnoou 
neration  not  being  included  in  this  number) :  (1)  The  formation  of 
Colloid  by  epithelium  and  the  epithelial  hyaline  concretions ;  (2)  the 
pathological  cornitication  of  epithelium ;  (3)  the  amyloid  degeneration  of 
connective  tissue  and  the  amyloid  concretions  :  (4)  the  hyaline  degenera- 
tion of  connective  tissue  and  the  hyaline  products  of  connective-tissue 
cells.     I  believe  that  by  means  of  this  classification  it  will  be  possible 
to  obtain  a  very  good  general  idea  of  the  different  processes  under  con- 
dition.    In  addition  to  the  part  which  relates  to  the  pathological 
formation  of  pigment  I  have  written  something  in  relation  to  the  patho- 
Loal  absence  of  pigment. 

I  have  divided  the  tumors  into  three  large  groups:  tumors  of  the 
connective  substances,  epithelial  tumors,  and  teratoid  tumors  and  cysts; 
and  I  have  subdivided  the  epithelial  tumors  into  two  lesser  groups,  in 
one  of  which  the  papillary  epitheliomata,  the  adenomata,  and  the  cyst- 
adenomata  are  to  be  placed,  while  in  the  other  belong  the  careinomata 
and  the  cystocarcinoinata.     My  views  in  regard  to  the  nature  and  origin 
of  tumors  are  essentially  the  same  now  as  they  were  when  I  wrote  the 
tact  edition  ol  this  work;  and  I  can  find  nothing  in  the  criticisms  of 
Lnbarsch,  Hansemann,  and  others  which  would  lead  me  to  alter  them 
in  any  respect.     Many   Dew  illustrations  have  been  introduced  in  the 
chapter  on  this  subject,  and  at  the  same  time  the  descriptive  text  has 
made  to  cover  the  ground  more  thoroughly  than  before.     In  these 
tuoways,  therefore,  I  believe  that  I  have  succeeded  in  presenting  my 
bumore  in  a  sufficiently  clear  manner.     Ribbert's  view,  that  the 
ration  of  individual  cells,  or  groups  of  cells,  from  their  physiological 
astitutes  the  main  cause  of  the  development  of  a  turner, 
n<>t,  as  I  have  alreaih  often  enough  stated,  commend  itself  to  my 
uent.     I  scarcely  need  to  add  that  Iain  just  as  little  able  as  are 
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others  to  state  what  is  the  original  cause  of  the  atypical  growth  of  the 
tumor  cells.  The  term  "tumor,  M  is  well  known,  OOinprisei  tissue- 
n«w  growths  which,  so  far  as  their  origin  is  concerned,  differ  nidelv  the 
one  from  khfi  othsi •;  and  equally  numerous  and  various  are  the  causes  of 
tins  growth  in  the  individn.i  In  fact,  more  than  one  cause  is 

competent  to  i-xcitr  growth  even  in  the  malignant  tumors  which  spread 
by  a  sort  of  infiltrative  process.  Then,  again,  the  view  that  parasites 
cause  the  exuberant  growth  of  the  malignant  tumors  lacks  as  yet  a  solid 
foundation;  and  accordingly  I  have  considered  it  wis.-  to  hring  out  this 
point  in  my  definition  of  tumors.  Finally,  the  disposition  which  still 
t\ists  in  oertatn  quarters  to  classify  the  infectious  granulation-growths 
among  the  tumors  as  infections  tumors,  appears  to  me  only  to  confuse. 
the  subject.  This  disposition,  it  must  DO  remembered,  first  showed  it- 
it  a  time  when  nothing  was  known  in  regard  to  the  causes  of  thess 
infectious  granulation-gn  iwths. 

The  definition  of  inflammation  which  I  gave  in  the  last  edition  1ms 
been  approved  by  some  authorities  and  combated  by  others.  The 
arguments  brought  forward  by  the  latter  do  not  appear  to  me  to  be  valid, 
aud  accordingly  1  have  not  felt  that  I  was  called  upon  to  modify  my  views, 
[ndftod,  a  further  study  of  the  processes  which  take  place  in  inilamma- 
tion  has  rather  strengthened  me  in  the  determination  to  maintain  my 
former  position;  and  I  trust  that  the  present  revised  version  of  this 
chapter  on  inflammation  will  also  furnish  satisfactory  proof  that  the 
definition  which  I  have  given  serves  as  an  excellent  standpoint  from 
which  one  may  view  the  different  piTICMTMMl  that  form  an  essential  part 
of  inflammation.  It  was  a  source  of  great  pleasure  and  satisfaction  to 
me  that,  after  the  publication  of  the  hist  edition,  some  of  my  highly 
esteemed  colleagues  notified  me  of  their  approval  of  this  definition. 

In  my  presentation  of  the  doctrine  of  infection  and  of  the  effort 
n-gauism  to  antagonize  the  effects  of  such  infection,  I  have  been 
careful  t<>  consult  the  most  recent  publications  on  the  subject,  and  I 
fcroft  that  no  fact  of  importance  has  escaped  my  attention.  In  the  chap- 
ter relating  to  bacteria  I  have  retained  the  commonly  accepted  classifica- 
tion, aud  have  introduced  among  them,  as  hefon — under  the  uai^ 
polymorphous  bacilli,  in  the  group  of  bacilli — those  bacteria  which,  ac- 
<-)it  investigations,  assume  different  forms  as  they  advance 
in  their  development.  To  separate  them  from  the  group  of  bacilli  would 
lead  to  a  separation  of  pathological  processes  which  stand  closely  related 
one  to  another,  and  consequently  such  a  step  would  only  render  it  more 
difficult  to  comprehend  these  processes.1 

Ernst  Ziegleb. 
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•A*  already  explained   in  an  editorial  note  In  tlu»  eighth  edition,  it  has  ben 
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CHAPTER  I. 

Introduction. — Health    and    Disease,— Problems    of 
General  Pathology  and  Pathological  Anatomy. 

j  1.  When  the  act  of  fecundation  is  completed,  by  the  union  of  the 

at-  in  m.u  with  the  germinal  vesicle,  there  occur  in  the  ovum  a  series 

i>f  changes  leading  to  the  formation  of  a  large  number  of  cells,  and  finally 

to  the  production  of  an  embryo,  which,  in  the  course  of  nine  months  [in 

tli.'  human  species],  reaches  a  definite  stage  of  development,  and  is 

xpelled  from  the  maternal  organism.     When  it  is  detached 

from  the  latter,  its  growth  continues  until  completed  after  a  series  of 

.  the  attainment  of  its  physical  maturity  being  followed  by  a  long 

od  of  time  in  which  the  bodily  weight  remains  approximately  the 

After  a  number  of  years — the  extent  of  time  uot  going  beyond  a 

certain  limit  either  in   man  or  in  the  lower  animals — the  organism 

-lies. 

In  all  Metazoa,  in  which  the  functions  of  the  organism  are  allotted 
■  tain  cells  and  groans  of  cells,  and  in  which,  furthermore,  Hie  prop- 
n  <>f  the  species  is  dependent  upon  certain  definite  cells  which 
from  the  maternal  and  paternal  organisms,  the  parents  iu- 
bly  sink  into  death.    For  the  maintenance  of  tin*  species  the  indi- 
vidual Las  only  this  importance:  it  produces  the  germinal  cells,  and  in 
the  t  e  of  development  harbors  and  nourishes  thein.     Thus,  if 

i  from  the  maternal  organs  and  be  capable  of  exist- 
ing without  parental  aid,  the  parents,  if  incapable  of  further  production, 
lerfinons  for  the  maintenance  of  the  species,  and  sooner 

•  exist. 

long  as  the  humau  organism  lives,  and  is  iu  a  condition  which  we 

:  health,  its  manifestations  of  life  show  a  fixed  charae- 

within  certain  limits,  are  the  same  for  all  individuals.     For 

1      the  l»"dily  temperature  is  nearly  the  same  for  all  persons,  and, 

landing  the  changes  in  the  surrounding  media,  varies  only  to  a 

slight  number  of  heart-contractions  in  a  minute  is  confined 

within  certain  limits,  and,  while  differing  somewhat  according  to  age 

and  sex,  their  frequency  docs  not  overstep  certain  boundary-lines  for 

length  of  time.     The  breathing  is  performed  iu  a  distinct  rhythm. 

ation  of  food,  and  its  changes  in  the  alimentary  canal,  are  made 

up  of  a  series  of  mechanical  and  chemical  phenomena  which  are  always 

!>;.  the  individual  in  the  same  wa\ .     The  kidneys  secrete  a  fluid 

which  contains  certain  definite  substances  which  are  always  of  the  same 

i  t lie  chemical  reactions  going  on  in  the  bods   al 
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reproduce  themselves  in  tin*  same  way.  Again,  the  nervous  system, 
central  and  peripheral,  with  its  end-apparatus,  acts  in  a  certain  maimer, 
which  diffen  very  little  in  different  individuals. 

The  condition  of  the  organism   which   we  designate  as  disease  is 
principally  characterized  by  the  fact  that  some  function  or  functions  of 
the  orgamam  are  in*  longer  carried  out  in  the  wag  which,  from  the  fact 
that  it  OOCtm  in  all  human  beings,  is  considered  as  normal.     One  thep- 
reoognij  ge  in  the  greater  or  less  number  of  changes  in  the 

manifestations  of  life,  and  disease  is  nothing  else  than  a  life  the  mani- 
festations of  which  partly  deviate  from  the  normal. 

\<      I     em  iy  function  through  which  life  manifests  its  relations  to 
fli'   external  world — in  the  human  organism,  for  instance,  all  the  dil 
cut  and  partly  very  complicated  processes  through  which  the  orga 
accomplishes  its  nourishment,  removes   the   products  ol  nifcroge; 
metal>olism  from  the  tissues,  and  cares  for  the  maintenance  or 
cies— brings  with  itself  also  the  manifestations  of  disease.     The  BJ 
toms  l»y  which  we  determine  thai  an  individual  is  diseased  are  of  a 
manifold  nature;  thus  it  may  happen  that  the  functions  of  the  c. 
ism  are  mereaaea  or  diminished  or  destroyed,  or  th<\  may  in  a  gi 

or  less  degree  deviate  from  the  normal.     It  is,  furthermore,  \< 
mnii,  iu  a  condition  oi  illness,  that  at  the  same  time  not  only  one  func- 
tion, but  main.  maj    vary   more  or  less  from  the  normal,  or  ev. 
entirely  suspended.     It  is  therefore  necessary  to  have  an  extended 
perieuce,  and  it  requires  a  thorough  study,  to  enable  us  to  recogni. 

the  phenomena  o!  ninenin  and  to  diagnose  oorreotij  their  meaning. 

The  symptoms  of  disease  are  partly  subjective  and  partly  objective. 
To  the  first  group  halntto  the  feeling  of  uncomfortableness,  debility,  and 

sense  of  painful  feeling  in  some  particular  part  of  the  body  or  inne 
DUi  parts  of  the  organism:  dyspncea,  tightness  of  the  chest,  pulpit, 
of  the  heart,  !  ;>petite,  chills,  fever.  6*9. — in  short,  a  great  num- 

I  phenomena  which  are  referred  partly  to  changes  in  single  or. 
and  tissues  and  partly  to  an  ailing  condition  hole  organism. 

The  objective  symptoms,  as  well  as  the  subjective,  are  partly  1 
and   partly   general.     The  process  of  the  digestion  of  food  is  oft. 
fault;  the  contents  of  the  bowel  may  be  hurried  along  too  rapid! 
may   be   retarded,  or  may  not  be  discharged  at  all.      The  brent  lib 

ohanged:  at  times  alow,  then  hurried;  at  tii  How,  then  deep; 

over  the  lungs  in  these  cases  are  not  seldom  heard  abnormal  sounds. 

The  heart-oont  are  often  Quickened  or  slowed,  strengthened 

or  weakened,  and  often  of  an  Lra  nature;  consequently  tot 

qneiicy  and    rhythm  and  quality  of  the  pn.  mtnged.      The  sounds 

which  are  heard  in  tin?  neighUuhood  OX  the  h<  also  be  changed, 

phmed  Of  accompanied  h\  m-w  sounds.  The  mine  often  exhibits 
an  abnormal  appearance,  and  contains  substances  which  are  not  nor- 
mally found  in  it.     In  many  forms  of  disease  the  s*<usiti\< 

is  ]<  iwered ;  in  others  it  is  increased.    In  the  muscles  I 
is  sometimes  more  or  less  paralysis;  at  other  times  involuutan 
kionsj  I  ttral  nervous  system  the  greatest  i 

dieturfaancee  of  function  mar  appear,  determining  renditions  of  excitation 
aa  well  as  those  of  depression  01  paralysis.      V&\  y  often  the  bodily  t.  m- 
whlch  normally  ,1  falls  only  within  certain  limit 

tted,  often  ?t  !i"\>'  the  normal;  and  that  cond 

which  we  deei  useterised  by  the  increase  of 

the  warmth  of  the  be »<  1  > . 
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-n<'s  ol  tiio  bod} — that  is,  the  cells  and  their  derivatives,  of 
h  the  tissues  are  composed— constitute  the  material  substratum 
which  the  pi  of  a  healthy  life  depend. 

id  life  is  connected  with  the  same  material  substratum,  and 
what  we  eonsider  as  its  symptoms  are  the  life  manifestations  of  the 
tissues  and  of  the  organs  of  the  human  body. 

The  function  ol  a  tissue  is  dependent  upon  the  organization  of 
component  parts.    A  kidney  cannot  perform  any  other  function  than  the 
of  urine,  and  the  constituents  of  the  bile  can  be  separated  only 

-lis. 
ff  the  functions  of  any  tissue  manifest  a  change  from  the  normal,  it 
il>  follows-  that  the  organization  of  the  tissue  in  question  is 
changed.  ruing;  the  character  of  such  changes  experience  alone 

-  an  explanation,  and  experience  has  shown  that  in  most  cases  these 
changes  of  the  organization  result  in  a  transformation  of  the  physical 
"l>  oftfo  -that  organs  which  have  functionated  in  a  patho- 

d  manner  are  changed  to  a  degree  that  often  enables  us  to  reeog- 
macroscopical  examination  numerous  deviations  from  the 
appearance. 
The  number  of  observations  which  have  been  made  in  relation  to 
-changes   in  conditions  of  disease  is  already   ver\    considerable; 
specially  have  the  improved  optical  appliances  which  the  last  des- 
ks Drought  to  our  aid  greatly  increased  our  knowledge  in  regard  to 
inatomica]  changes  of  diseased  organs,    since  most  forms  of  om 
in  man  show  definite  changes  in  the  organs,  when  we  speak  of  di~ 

lly  think  not  only  of  a  group  of  symptoms,  but  rather  of  " 
anatomical  changes;  our  conceptions  of  disease  have  become 
rially  anatomical,  and  we  seek  to  know  the  character  of  a  given 
se  by  the  investigation  of  the  anatomical  changes. 

from  being  able  always  to  discern  positively  the  cor- 
banges  of  organisation  and  structure  of  the  tissue.     Even 
in  ver\  severe  and  fatal  diseases  (as  epilepsy,  diabetes)  there  are  times 
when  no  anatomical  changes  in  any  way  commensurate  with  the  phe- 
i      rved  during  life  can  be  proved;  and  numerous  disease  are 
mpanied  with  functional  disturbances,  the  seat  of  which  we  are  un- 
able to  locate  with  anj  certainty. 

iv  fairly  assume  in  these  cases  also  that  the  dis- 
turlted  function  is  grounded  on  changes  of  organization.  That  we  do 
not  know  what  these  changes  are  has  its  foundation  m  this:  either  that 
we  do  not  look  for  them  in  the  right  place,  or  else  that  our  optica]  aids  are 

ltliciently  powerful  to  bring  them  to  light.      And  even  when  histolog- 

present  we  are  often  unable  to  recognise  their  pathologi- 

tature,  from  the  fad  that  our  knowledge  concerning  the  nuclei  and 

irious  tissues  is  not  so  far  advanced  as  to  enable  us  todistin- 

iu  all  cases  that  which  is  normal  from  that  which  is  pathological. 

It  is  difficult  to  say  whether  there  exist  any  mtrdy functional  (dyna- 

in  which  the  tissues  suffer  neither  physical  nor  chemi- 

Dvisionally  we  accept  this  in  all  cases  in  which  we  can- 

any  better  information.     An  example  of  such  disturbances  is 

toxic  action  of  nerve-poisons,  concerning  which  we  cannot 

upon  the  nerve-cells  and  nerve-trunks  a 

lytic  effect. 

The  causes  of  sickness  may  be  external   or  internal.      The  former 

th?  numerous  injurious  influences  exerted  by  the  external 


INTRODUCTION. 

surroundings,  and  can  affect  the  organism  as  well  in  intra-uterine  as 
extra-uterine  life.     The  internal  canoes  art  tht  innate,  tpringing  from  th? 
embryonic  oft  of  (he  oroanuation,  or  of  any  particular  • 

■>rnf  orgomM,  mi<l  appeanna  oUker  a  tponianeoni  variatto 

iujtnt'thiuij  inherited  from  progeniUore,     If  an  organism  is  easily  aff- 

in  disease,  we  sjteak  of  it  as  being  pttdUpoOod  to  that  disease; 
if  the  reverse  is  true,  we  speak  of  it  as  being  immtnn  . 

If  1  disease  iB  entirely  characterized  by  local  symptoms,  it  is  del 
ii:it«  «1  as  a  local  disease  or  disease  of  an  organ  ;  when  the  organisn 
pears  diflinnd  as  a  whole,  one  ipnsVfl  of  a  general  disease  ;  should  the 
morbid  proeWM  deviate  for  along  time  bom  the  normal,  ho  that  the 
whole  orgauism  seems  to  have  become  subject  to  essential  changes,  the 
condition  is  called  a  constitutional  disease. 

No  definite  separation,  therefore,  can  be  made  between  local 
general  diseases,  for  the  reason  that  I  disease  may  begin  with   local 
symptoms  and,  later  on,  lead  to  disturbance  ,,f  the  whole  organism. 
conversely,  ■  disease  may  begin  with  general  phenomena,  and  disease 
of  the  organ  follow. 

These  differences  in  toe  course  ofadiseas.  depend  mainly  on  the  dif- 
ferent \va\s  in  which  the  deleterious  influence!  of  the  external  world  net. 
If  by  such  means  Onb  tin-  tissues  of  an  organ  are  damage.!,  loos]  dis- 
eases occur.  If,  on  the  contrary,  at  the  outset,  changes  of  the  blood 
and  the  thuds  of  tin*  s\stem  appear,  l»y  means  of  which  the  function  and 

the  organisation  <>f  numerous  tissues  are  changed;  if  level  nppoarn, 

the  nervous  system  is  also  affected,  then  the  picture  of  a  general  dis- 
is  produced.     If,  still  further,  one  organ  is  more  senouslj  dam- 
aged than   another,   so   that  consequent    distorbanoes   of  function  are 
markedly  apparent,  then   it  will  be  proper  to  speak  of  the  general  dis- 

esse  as  being  accompanied  fa  12m  bj  mptoms  of  ■  Iocs]  dis> 

If  an  01  ted  with  disease,  a  Keneralization  of  the  disease 

may  cMH-nr  from  the  spreading  of  the  noxious  sgeni  fa  eontinuit 
contiguitv  ;  ts  being  <  1  in  the  blood  and  the  other  fluids 

of  the  bod\     either  producing  general  disease  or  setting  up  in  • 

DO  the  same  OOndition  «>f  disease  that  was  found   in  the  organ 

ked.     And  furthermore,  the  changes  in  the  fa  of  an  organ 

ma>  produce  functional  changes  in  another  organ,  or  even,  as  a  seqi* 

ling  condition  of  the  entire  body.     For  instance,  a  chronic  distarb- 
anoe  of  the  secretion  of  the  kidney  may  produce  a  change  in  1 
function,  and,  later,  poisoning  of  the  whole  body,  including  the  net 
:n,  b\  means  of  the  harmful  products  of  metabolism,  now  no  \< 
ftbfa  01  being  discharged  from  the  bod*  in  the  ordinary  mano 
In  manv  general  diseases  which  begin  with  general  sympt 
•  assume  that  th  i  primary  lesion,  this,  fa  being  *<» 

mild  as  to  produce  only  slight  and  circumscribed  disturbances  of  func- 
tion, sequent  ly  no  symptoi  ble  of  l>eing  recognised.     1 
example,  it  is  in  the  highest  degree  probable  that,  is  an  infectious  dis- 
ease beginning  with  general  phenomena,  the  poison  causing  the  disease 

ti plies  somewhere  in  the  body,  and  at  this  point  causes  local  ti 
changes  and  functional  disturbances.  Consequent]?  even  in  this 
of  diseases  it  ma]  be  said  that  the  morbid  process  has  a  1  tiug- 

p<  lint  or  several  local  seats. 

Stri.tlv  ipeaking,  eren   the  so-ealle. .  J  and  constitutional  dis- 

asses  an-  not  rsalb  BUeh,  inasmuch  a-*  tlic  tissues  of  the  organism  are 

Ived  in  a  disoLscil  condition.     The  disease  has. 
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even  in  such  cases,  its  local  seats,  but  these  are  very  numerous  and  are 
dJutrfljBted  over  the  greater  portion  of  the  bod\  ■ 

Tlie  duration  of  disease  is  very  variable.  A  shock  produced  by  a 
sudden  fright,  with  the  coexisting  excitation  of  the  vaso-motor  nerves, 
is  an  instance  of  disease  which  may  last  but  a  few  seconds.  Tubercu- 
losK  leprosy,  and  syphilis  may  give  rise  to  sufferings  lasting  for 
years.  Diseases  characterised  by  a  duration  of  a  few  weeks  are  called 
those  lasting  for  months  or  lor  a  lunger  period  are  designated  as 
.  Many  diseases  have  a  typical  course — one  which  is  repeated 
in  i  se  without  much  variation;  in  others  the  course  in  markedly 

irregular.     Sonic  begin  abruptly,  others  slowly. 

The  termination  of  an   illness   in   either  complete   or  incomplete 
recovery,  or  death.     The  first  event  is  symptomatically  marked  by  the 
urn  of  the  functions  of  the  diseased  organs  little  by  little  to  their. 
condition,  until  at  last  they  do  not  deviate  at  all  from  the  nor- 
mal.    In  general  diseases  attended  with  fever  the  temperature  sinks  to 
1  "f  health,  and  the  ailing  condition  of  the  body  is  transformed 
16  of  wdl-l.eing. 
Ordinarily  the  return  to  health  goes  on  without  interruption,  or  at 
it  without  much  deviation.     Not  infrequently,  however,  it  happens 
that  while  the  patient  is  convalescing  the  disease  breaks  out  anew;  in 
other  words,  there  is  a  relapse. 

nee  of  the  abnormal  symptoms  denotes  a  restitution 
of  the  tissues.     The  chemical  processes  of  the  body  return  to  their  nor- 
mal state,  the  damage  done  to  the  cells  is  repaired,  the  dead  osUb  being 
I  by  new  ones  of  the  same  nature  as  the  old,  and  the  whole  tis- 

manj  oases,  after  the  disease  has  rim  its  course,  a  complete  res- 
a  of  the  former  condition  of  the  tissues  is  produced.     In  severe 
that  is,  in  severe  tissue-lesions — complete  anatomical  restora- 
D  of  the  tissue  is  impossible;  there  will  remain  defect*  here  and  there, 
\  certain  Heeue  ieloet  it  maybe  replaced  by  another  of  a  lower 
If  in  such  cases,  nevertheless,  restoration  of  health  ensues,  so 
regards  the  functions,  it  is  for  the  reason  that  the  individual  or- 
is have  a  redundant  amount  of  functionally  capable  tissue,  so  that 
the  disappearance  of  a  small  group  of  cells  is  not  appreciable.     It  there- 
fore happens  that,  upon  the  destruction  of  certain  parte,  others  do  com- 
pel; work,  increase  in  size,  and  show  a  greater  activity  of  func- 
tional power, 

Thus  there  will  be  permanent  disturbances  of  function  only  when  the 

ASed  organ  has  not  enough  health v  tissue  to  carry  on  the  work  and 

other  organs  are  not  capable  of  acting  as  a  substitute  for  it,  or  as  coin- 

Maftory   to  it,  or  if  the  disease  leaves  such  changes  as  to  produce 

pei  disturbances  of  function  in  the  same  organ  or  in  an<  ither 

iving  similar  functional  capacity. 

must  regard  it  as  an  incomplete  ♦•■>nva.lescence  when,  although 
Optoma  of  the  disease  have  disappeared,  the  harmful  influents 
tused  the  trouble  is  not  destroyed,  but  remains  in  the  body,  with 
possibility  that  sooner  or  later  the  disease  will  break  out  anew. 
aking,  we  have  not  a  cure,  but  only  the  latency  of  the  dis- 
ease process.     This  condition  occurs  most  frequently  in  the  chronic 
infectious  diseases. 

i)  the  occurrence  of  death  all  functions  of  the  organism  cease. 
The  order  in  which  the  various  organs  of  the  body  suspend  and  annul 
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theii  functions  varies,  in  accordance  with  the  nature  of  the  diso.i 
death  of  the  individual  is  absolutely  determined  when  the  functi 
the  heart  and  brain  are  definitively  inoperative. 

Through  fcfc  victory  <>)  an  organurn  over  •  ■  ike  body  nod  n 

against  the  particular  unison  which  caused  the  disease 
from  which  it  has  recovered.  Often,  however,  OH  the  contrary,  the 
body,  during  the  course  of  a  disease,  or  during  convalescence  from  it 
and  after  its  disappearance,  is  predisposed  to  certain  oi  wee. 

B  2.  The  scientific  investigation  of  diseased  life  may  r. 
orosions  from  the  symptoms  of  a  disease,  and  practical  med 
markedly  concerned  in  learning  the  meaning  of  morbid  phenomena  in 
BAGS  individual  case  observed  m  the   phy  sirian.     The  exact   iuvesl 
tiun  of  pathological  symptoms  eldeih  he  purpose  of  determining 

the  different  forms  of  disease  preeenl  to  given  cases,  and  i  sting 

one  <!  from   another;  at  the  same  tine-  it  should  also  furnish   us 

with  the  power  of  penetrating  into  the  origin  of  the  different  phenomena] 
and  of  determining  their  connection  with  the  ohanget  is  fthe  organs  ana 
tissues.    So  far  as  an  investigation  of  disease  sj  mptoms  at  the  aid 

useful  diagnostic  and  therapeutic  purposes,  it  belongs  to  (he  do- 
main  of  practi  licine  and  of  special  pathology ,  the  object  of  h 

is  to  learn  to  know  tin*  phenomena,  as  well  as  fie  course  and  t.  i  iiiiu;t- 
tion,  of  the  individual  diseases,  and  to  find  means  of  controlling  tl 
-  mainly  concerned  in  determining  the  natuo 
oa,  without  regard  to  their  assignm< 
special  forms  of  d  it  falls  within  the  scope  of  general  pathology, 

which  l'">  uieiiionoj  definite  data  concerning  (he  wet 

Various  authors,  in  seeking  to  define  the  field  of  general  pathol' 
l»t  fa  problems  in  different  directions,  and  their  arrange 
of  its  proper  constituent  elements  is  not  <  confined  within  the 

same  boundaries.     If  one  taosa  the  task  without  regard  to  its  pnw 
bearing  on  the  anJbdirision of  science  (specialism),  it  inevitably  follows 

that  general  pathology  mn>t  !>•«  held  to  aOeJ  not  only  with  the  theory  of 
the  nature  and  the  course  of  disease  pro  hut  also  with  their  chum  I . 

that  it  not  only  embraces  that  section  of  Datura]  science  which  wi 

pathological  physiology,  hut  tnell  ■    tune  the  theory  of 

the  causes  and  nature  of  disease. 

As  the  morbid  symptoms  an  neither  more  nor  less  than  biological 

ifeetations  of  pathological]?  changed  tisanes,  so  the  theory  of  the 

changes  o(  the  tissues  in  disease,  or  general  pathological  anatomy- . 

naturally  falls  into  the  domain  of  general  pathology. 

The  (Treat  extent  of  the  field  emhraeed  hy    general  pathology,  I  Kith  in 

lect-books  and  bo  the  leotore  Bourses,  would  make  it  appear  reasonable 

thai  the  limits  .it  a  course  in  general  pathology  should  l>e  narrowe. I 
that  Special  portions  of  it  should  he  relegated  to  the  special  depart)' 
tch  the',    bt  long. 

tiding  that  the  theory  of  the  symptoms  of  disease  forms 

the  largest  portion  of  genera]  pathology,  it  seems  to  be  at  to 

d  works,  to  lectures,  end  to  preparatory  instruction  tl 
uhieh  are  perfected  at  the  bedside  ana  are readilj  oapabls  ol  utili- 
i  for  directly  practica]  purp 

I    pathology   must  also   undergo  S  further  contraction   in  the 
of  the  bI  anse*  nf  disease,  l>eeanse  the  latter  are  pur- 
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posely  brought  within  the  circle  of  consideration  only  so  far  as  patholo- 
gical changes  are  really  caused  through  them,  while  the  further  and 
more  extended  relations  to  the  outer  world  in  which  we  find  ourselves — 
relations  which  eventually  can  produce  harmful  influences  upon  our  or- 
ganism— are  to  be  turned  over  to  hygiene. 

The  main  point  of  interest  in  general  pathology  lies  indisputably  in 
the  knowledge  of  the  anatomical  changes  which  are  at  the  bottom  of 
the  disease  processes.  But  the  studies  in  this  domain  do  not  need  to 
be  confined  to  the  effort  to  ascertain  the  morphological  characteristics 
of  disease  processes;  they  should  rather  penetrate  into  the  questions  of 
how  these  processes  are  brought  into  existence  and  what  is  their  nature.  A 
scientific  treatment  of  pathological  anatomy,  therefore,  leads  necessarily 
also  to  the  study  of  the  etiology  and  the  genesis  of  the  disease  processes. 
If  by  the  study  of  etiology  we  are  able  to  prove  the  cause  and  develop- 
ment of  the  changes  induced  by  disease,  then  shall  we  also  be  able  to 
gain  an  understanding  of  the  phenomena  of  disease  as  they  come  under 
observation  during  life,  and  also  at  the  same  time  to  lay  the  foundations 
for  an  adequate  knowledge  of  that  part  of  general  pathology  which  is 
designated  by  the  term  pathological  physiology. 


CHAPTER  IT. 
Cause,  Origin,  and  Course  of  Diseases. 

I.  Origin  of  Disease  through  External  Pathological  Influences. 

1.  Origin  of  Dieeaeee  through  Deficiency  of  Food  and  of  Ozyqm  :  bt 
tiijio  :  i,j/  Jirut  mo/  Oold:  i>'i  Ohanget  <>j  flu  Aimotphsnc  Avmh 
by  Elect  fad  tin, I  hi/  Mechanical  Influence*. 

§3.  From  birth  until  death  men  is  continually  to  the  influ- 

ences of  the  surrounding  externa]  world,  some  of  which  influences  aid, 
while  others  hinder,  the  exercise  of  his  functions. 

As  long  us  the  human  body  is  able  to  utilize  its  functions  for  the 
purpose  of  spontaneous  changes  of  relation  to  the  external  world 
also  to  accommodate  its  functions  to  the  external  necessities  of  life,  so 
long  diM*8  it  remain  in  health.  If  its  contrivances  of  adjustment  are  no 
longer  able  to  neutralize  surround  iug  influences,  and  man  can  neither 
escape  nor  change  the  necessities  of  life,  he  falls  into  sickness  ot  d 

rOf  its  plCliei  ritlUP  the  body  requires  first  <»f  all  a  certain  amount  of 
nutrient  material,  as  wi-11  as  a  definite  quantity  of  water  and  of  oxygen; 
and  while  man  is  able  to  survive  the  loss  of  these  Agents  for  a  short 
time,  yet,  beyond  a  certain  decree  and  after  a  limited  time,  Insuffldsiiq 

of  oxygen,  food,  and  water  must  neossi  on  sickness  or  death. 

The  suppression  or  diminution  of  the  supply  of  oxygen  to  tin-  I 
stn-s  is  an  ooconence  that  era  happen  at  .-ill  ages,  and  may  be  due  either 
to  a  lack  of  oxygen  in  the  surrounding  medium,  or  to  a  hindrance  in  the 

transportation  of  the  oxygen  contained  in  the  air  to  the  lungs  and  the 
blood.  Of,  finally,  to  an  inability  of  the  blood  to  lake  up  the  OXygBB   in 

■ofio  intity.     Lack  of  oxygen  can  ooonrto  the  foetus  within  the 

Dieras,  through  the  nmther  herself  suffering  from  want  of  ox.\  p 
tlirough   poinature  separation  of  the  pla«  us  of  disease 

changes   in  tl  DM,  Of  throngh  compression  <>f  th«  cord,  the 

eons  iut»  t  the  blood  of  the  mother  and  that  of  the  foetus 

being  thereby  undated.  After  birth  an  insufficient  supply  of  oxygen 
can  hapjien  through  hindrances  occurring  to  the  breathing-power  of  the 
lungs,  or  tlirough  the  fact  that  the  child  itself  is  too  weak  sufficiently  to 
expand  the  thorax,  in  order  to  introduce  sufficient  air,  by  means  of  the 
respiratory  movements  of  the  lungs. 

If  the  supply  of  oxygen  is  stopped  completely,  either  through  any 
fluid— e.g.,  water-  getting  into  the  respiratory  tract  iu  place  of  air,  or 
from  the  it ir- passages  being  closed,  the  individual  thus  affected  dies  iu 
a  short  time  from  lack  of  oxygen,  by  "choking"  or  suffocation.  If 
sain  i in  in  a  closed  place  for  a  certain  length  of  time,  death  is 

found  t«  •  -  soon  as  the  oxygen  of  the  air  reaches  2  or  3  per  cent 

ug  normally  20.8  per  cent  bv  volume  (CI.  Bernard,  P. 
Bert). 
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If  the  supply  of  oxygen  is  not  entirely  withdrawn,  but  only  markedly 
iliuiiuished  in  amount — us  may  occur  iu  carbon-dioxide  poisoning,  in 
b  the  firm  combination  of  carbon-monoxide  gas  with  the  hffimogl'  <1  >iit 
prevents  the  taking  up  of  the  oxygen  by  the  blood  corpuscles — Buffoon- 
tion  follows  only  after  tin*  lapse  of  several  days.  By  the  gradually  in- 
creased shutting  off  of  the  supply  of  oxygen,  and  accumulation  of  carbon 
dioxide  in  the  blood  as  In  eases  of  narrowing  of  the  lumen  of  the  larynx 
l»y  inflammatory  exudations  and  through  compression  of  the  windpipe 
there  occur  breathless  n  ess,  cyanosis,  cramps,  and  distur- 
bances of  consciousness,  a  condition  which  we  call  asphyxia. 

If  the  supply  of  oxygen  is  diminished  even  in  a  small  degree,  but 
for  a  long  time — a  condition  which  may  occur,  for  example,  in  a  dimi~ 
d  of  the  blood-cells  in  oligocythemia, — there  will  take  place  in  the 
I  the  organism  degenerative  processes  which  are  characterized 
ISO  ox  the  destruction  of  albuniiu,  and  by  fatty  changes  in 
us,  and  may  cause  not  only  disease,  but  ultimately  death. 
If  the  body  is  deprived  of  all  nourishment  and  water,  then,  as  al- 
bumin and  fat  still  continue  to  undergo  decomposition,  a  rapid  diminu- 
tion in  the  body-weight  occurs,  and  finally  death  ensues.     According  to 
L»  hmaun,  Muller,  Mnnk,  Senator,  and  Zuutz,  the  total  amount  of    »\i- 
not  go  below  the  amount  which  would  be  observed  iu  the 
same  individual  under  favorable  circumstances  and  when  in  a  normal 
Tier.*  takes   place   a   marked  conversion  of   albumin   into 
:•  products,  as  well  as  a  decided  loss  of  water.     In  animals  death 
follows   when  about  forty  per  cent  of   tin*   body-weight  has  been  lost, 
nearly  half  the  deficiency  being  doe  to  a  diminution  iu  the  muscles. 

•  ars  the  most  rapidly,  and  may  be  reduced  to  seven  per 
out  of  the  entire  amount  originally  present.     The  diminution  of  sub- 
oe  takes  place  in  the  various  parts  of  the  organism  according  to 
the  following  order :  liver,  spleen,   testicles,  muscles,  blood,  alimentary 
skiu,  kidneys,  and  lungs.     The  heart,  the  nervous  system,  and  the 
thow  the  least  loss  of  weight,  although  the  investigations  of  Leh- 
mann,  Midler,  Munk,  Senator,  and  Zuntz  have  shown  that  an  absorption 
of  the  bonj  tissue  takes  place  during  starvation,  and  if  water  be  ingested 
an  increased  amount  of  phosphoric  arid  and  calcium  is  found  to  occur 
in  the  urine.     In  the  blond  the  white  corpuscles  diminish  rapidly  in 
Html  i anij;  the  red  blood-cells  may,  on  the  contrary,  in  a  given 

quantity  of  blood,  be  inci  The  organs  of  starved  animals  show, 

,-l»'  atrophy  of  the  iry  tissues,  but  also  in  many 

■  i deuces  of  rascals!  engorgement,  with  here  and  there  actual 
heme  .   areas   of    degeneration,    and   inflammatory   alterations. 

-  are  particularly  noticeable  in  the  iutestine,  the  liver,  the 
vb,  and  the  nervous  system.     As  a  rule,  however,  no  very  marked 
lemonstrated  in  the  latter  (Peri). 
The  fatal  issue,  in  the  case  of  absolute  withdrawal  of  nourishment 
oonn  in  man  in  from  seven  to  twelve  da;i  s;  bodily  exercise 
hastens  the  fatal  termination.     This  period  may  be  considerably  ex- 
tended if  water  is  taken  into  the  B]  Btem;  some  individuals  having  lived, 
irenmstances,  for  as  long  a  jieriod  as  thirty  days,  or  some- 
times longer,  without  perishing  or  even  without  the  production  of  serious 
permanent  effects  upon  their  health.     The  introduction  of  water  into  the 
m  prodnces  an  increase  in  the  amount  of  nitrogen  excreted  by  way 
of  the  urine. 

Life  can  be  maintained  for  a  long  time  with  insufficient  nourishment; 
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there  occurs,  however,  a  certain  diminution  nf  bodj*weight,  which 

onder  oertain  oirocusataDcefl  lead  to  the  most  marked  emaciation 

finally  to  death.  The  same  tiling  happens  when  tin-  Composition  <'f  1 1 1 •- 
food  in  unsuitable,  and  only  B  portion  of  the  nutrient  material  is  offered 

in  Bufiknent  quantity,  bo  that  the  bodj  ii  starved  in  albumin,  or  in  lata, 

or  in  r.     Dogs  deprived  of  all  nitrogenous  nourishment 

die  in  from  thirty-one  to  thirty-four  daye  i  Itagendie).     If  the  nourish- 

uient    is    siilHeient,  hut    poor   in   albumin,  there    OOCQT,  after    ;i    o 

length  of  time  (in  dogs  after  six  weeka),  ton  of  appetite  and  an  nnwitt- 
[ngnese  to  lake  the  proffered  food,  and  digestion  and  assimilation  in 
the  animal  are  lessened    (Munk  i.      Especially   is  this  th>  ii  the 

nourishment  is  deprived  of  fat,  while  it  holds  to  b  lessei  degree  if  the 
aliment  is  wanting  in  albumin  and  carbohydrates.  Wry  likely  this 
deficiency  of  absorption  ia  ehiefly  dependent  npona  diminution  of  the 
seeretione  of  the  digestive  juices,  this  being  especially  Doticeable  In  the 

bile.     The  excrement  at  last  is  found  to  he  nearly  without  bile. 

If,  for  experimental  purposes,  an  animal  is  deprived  of  all  water, 
while  continuing  to  reeeifean  ample  supply  of  food,  it  will  lose  - 
moualy  in  weight  and  will  die  in  from  eight  to  twelve  days.     TI 
found  in  the  different  organs  Will  be  essentialh  the  same 
serred  ta  oases  of  death  from  starvation,     These  alteratii  to  l>e 

attributed  partly  to  the  lark  of  Mat*!',  partly  to  the  insufficiency  <»f  the 
food  taken  up  by  the  tissues,  and  partly  to  the  retention  of  the  harmful 
products  of  metabolism. 

£  4.  If  the  functional  activity  of  an  organ  is  exerted  for  a  consider- 
ably longer  time  than  that  to  which  it  is  accustomed,  there  will  00- 
ear.  sooner  Of  later,  B  state  of  exhaustion,  duo  in  part  to  the  consump- 
tion of  the  parenchyma  of  the  organ,  and  in  part  to  the  formation  of 

nitron-nous  products  of  metabolism,  these  making  such  an  organ 
unfit  for  further  continued  action.     In  most  eases  the  results  of  an 
exertion  manifest  themselves  in  the  muscular  and  nervous  systems,  the 
evidences  of  the  existence  of  such  a  condition  being  a  painful  stiffness 
of  the  muscles  involved,  some  mental  i  at,  sleeplessness 

sensation  in  the  head,  the  lack  of  appetite,  a  feeling  of  exhaustion,  t lo- 
unnatural  breaking  out  of  perspiration  upon  the  surface  of  the  body, 
and  it  times  a  rise  in  the  body -temperature.  If  this  exhaustion  affects 
■  fltal  Organ,  SUCh  as  the  heart,  dean  maj  ensue  from  this  cause  alone. 

This  result  can  take  place,  however,  as  weU  when  the  heart  is  unable  to 
peif.. rm  its  ordinary  hinotion  Cot  i  short  time  as  when  it  acta  for  s  long 
time  in  more  aserlj  doom]  manner,  indeed,  hut  still  nnder  the oonditioni 
demanded  of  work.     If  the  wearied  tissues  are 

able  to  secure  re»t,  and  if  a  sufficient  and  proper  amount  of  nourishment 

is  supplied  to  them,  the  extra    material   which  was  lost  OS   the  unn 

i.tivit\  will  be  replaced,  the  effete  products  of  metabolism  which  are 
acting  detrimentally  to  the  functions  <>f  the  tissue  will  he  removed*  and 

tlie  part  will  again  become  readj   for  a  renewal  of  its  normal  acti\it\  . 

If  a  tissue  frequentlj  becomes  the  seal  of  exhaustive  functional 
ti\it>,  and  the  periods  of  rest  are  too  short  to  admit  of  a  complete 
restoration  ofth<  <  will  finally  occur  a  condition  of  perma- 

.  B  ehrOUic  exhaustion,  which  under  certain  circum- 
stances may  i  .  1  ti>  degeneration  or  atrophy  of  tin-  affected  organ* 
A  muscle  tnaj  thus  become  atrophied  through  excessive  use,  and  a  i 

whie  OOnstant  stimulation  of  any  character  without  the  required 
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peri<  i  exhausted  l>v  its  continuous  activity,  may  finally  pass 

i n t« >  su«-li  b  condition  of  debility  and  exhaustion  m  to  make  even  the 
performance  of  the  normal  function  an  impossibility.  By  means  of 
rest  i  agulated  nourishment  the  bruin  may  again  I  iii  ;i 

of  exhaustion,  however,  the  functional  insufficiency  may  be* 
permanent,  and  may  find  its  expression  eventually  in  anatomical 
ebanges. 

If  tin-  excitation  of  the  nervous  system  is  wry  severe,  there  occurs 

under  certain  circumstances,  bj  even  a  short  continuation  of  the  source 

tif  tin*  irritation,  «ti  of  the  nervous  functions— a  paralysis  which, 

lid  it  affect  the  functional  capacity  of  the  heart  and  the  respiration, 

death;  more  often,  however,  it   passes  away  after  a  short 

In  organs  from  which  much  work  is  required,  exhaustion  and  insuf- 
ticir!  oe  the  more  quickly  in  proportion  as  the  nourishment 

rafficient.     Fatigue  and   insutH<  denoy   oi  the  heart  are  most  often 
rved  when  tin  1  nourishment  is  poorest,  as  from  disease  of  :» 

febrile  character,  or  when  the  absorption  of  oxygen  in  the  blood  is  more 
or  less  hindered  by  heart-defects  poorly  compensated  for  and  by  dis- 
eases of  the  Lung. 

It  is  highly  probable  that  overexertion  renders  the  organism  more 
iceptible  to  infections  of  different  kinds. 

If  the  demands  upon  a  muscle  or  a  gland  are  only  slightly  increased, 

aud  if  at  the  same  time  the  nourishing  material  is  good  ami  sufiicicut 

for  tie- carrying  out  of  such  increased  work,  the  affected  tissue  becomes 

hy pertrophied  and  is  thereby  rendered  capable  of  accomplishing  the 

rssaed  work  for  a  time. 

High  temperatures  act  in  part  by  a  local  destruction  of  the  Ht 

•'burning),  in  pari  bj  an  overheating  of  the  entire  body*    Naturally  the 

idition  is  possible  only  when  the  high  temperature  aetaior  a 

m  of  time  sufficient  to  render  it  impossible  for  the  organism  to  pro- 

itself  from  the  excess  of  temperature  by  giving  up  its  heat.     In  dry 

f  from  56   to  GO   0,  (131    •<•  140   IT.)  even  the  most  profuse  per- 
I  i<  m  is  no  longer  able  to  hinder  the  body  from  becoming  overheated, 
list  air  even  a  lower  temperature  sutlices. 
If  rabbits  are   placed  in  well-ventilated  incubators  in  which  the  tem- 
perature stands  at  Bome  point  between  H<>    and  40    C.  (W.f>    and  KM 
their  body  temperature  will  rise  to  a  height  which  varies  from  *'►'.*' 
C.  1 102.3    to  107.7    F.),  and  at  the  same  time  both  the  respiration 
pulse  will  increase  in  rapidity;     A  very  marked  elevation  of  the 
dure  may,  by  inducing  paralysis  of  the  nervous  and  con- 
ies, lead  to  the  death  of  the-  animal  in  from  one  to  three 
mptoms  observed  under  these  circumstances  being  a  decided 
tion  of  lK>th  the  breathing  and  the  heart's  action.     If  the  body 
.  does  not   »ise  more  than  two  or  three  dogtt 
degrees  F.)  the  animals  may,  if  properly  red,  oon- 
to  live  for  a  period  of  from  ten  to  thirty  days,  or  even  longer,  but 
ib  and  will  eventually  perish  under  manifestations  of  a 

I  progressive  diminution   iii  the  amount  of  haemoglobin  contained   in  the 
I  and  in  the  number  of  the  red  blood  corpuscles.     Degenerative 
particularly  fatty  degeneration,  take  place  in  the  liver,  the 
and  the  muscular  sulistauce  of  the  heart.     During  the  progress 
of  tin-  experiment  the  production  of  urea  undergoes  an  increase. 
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If  a  man  is  subjected  to  B  high  temperatnre,  an  overheating  of  the 
body  may  take  place,  and  finally  the  condition  may  occur  which   is 

Dated  by  the  name  of  heat-stroke.  In  this  condition  the  pull 
increased,  the  respiration  is  rendered  galloping  and  panting,  the  pupil** 
are  dilated,  and  death  may  take  place  in  the  same  manner  an  in  tin*  0606 
of  an  animal  made  the  subject  of  experiment.  The  occurrence  of  the 
heat-stroke  is  hastened  by  severe  bodily  labor,  by  interference  with 
heat-dissipation,  by  impermeable  clothing,  or  by  lack  of  water  in  tho 
body. 

By  direct  action  of  the  rays  of  the  sun  upon  the  head  cerebral  and 
meningeal  symptom  may  be  produced.  This  condition  is  characterized 
by  hyperauiia  and  inflammatory  exudations,  and  is  called  sun-stroke 
Of  insolation. 

Local  effects  of  hc.it  upon  the  skin  ( burns),  according  to  th<-  time 
during  which  their  action  is  exerted,  and  according  to  the  iutensit 
the  heat,  lend  to  hyperemia  (first  degree  of  a  burn),  <>r  to  the  formation 
of  blebs  (second  degree),  or  to  tissue-eschars  (third  degree),  or  t«-  C*T- 
bonhmtioo  (fourth  degree).  The  action  on  the  tissues  depends  uih>u 
the  heat  first  locally  and  then  more  extensively — and  their  destruction 
results  from  a  certain  degree  of  temperature  acting  for  a  certain  length 
of  time. 

If  a  large  part  of  the  surface  of  the  body,  about  one-third,  is  bum.  .1. 

the  individual  dies,  even  though  the  burning  is  only  of  a  mild  chai.e  t.r 

and  eschar-formation  does  not  take  piece.    An  attempt  lias  been  made 

■  plain  this  phenomenon  in  various  ways.     Billroth,  Foa,  Mendel, 

and  others  U-lieved  the  cause  of  death  to  lie  in  the  suppression  of  per- 
spiration  and   the  ci .use.  pient  collection   of  poisonous   materials   in  tho 

bl l«  others,  as  Soiitietibnrg  and  Falk,  believed  the  fatal  result  to  U> 

due  to  a  i  M-rnig  of  the  \usculnr  tone.     In  marked  eases,  accord- 

ing to  Sonneuburg,  the  overheating  of  the  blood  camees  paralysis  of  tho 
On  the  other  hand,   Politick,  Klebs,  von  Lesser,  and  othen  con- 
sider the  fatal  outcome  to  be  chiefly  due  to  injury  and  destrootj 
the  red  blood-Cells.     Silbermann,  Welti,  and  Salvioli  also  seek  the  cause* 
of  death  in  injur>  to  the  blo.nl,  laying  d  stress,  however,  not  so 

much  Upon  the  destruction  of  the  red  blood-cells  as  upon  the  00001*066 
of  stasis  and  coagulation  of  blood  within  the  vessels  of  the  different  or- 
gans, this  condition  being  the  consequence  of  the  injury  to  the  blood. 
Kijanit/.in,  on  the  coutrary,  holds  that  a  poison  (ptomaih),  which  acta 
detrimentally  to  the  organism,  is  created  in  the  bodies  of  those  who 

have  been  burned. 

The  anatomical  findings  in  tbo*  of  burns  in  which  an  OppOT- 

tuuit  .ii    given  for  examination   tend  to  demonstrate   that     in 

oaeee  in  which  death  does  not  follow  in  a  short  time  from  the  severe  dis- 
turb., the  nervous  system  and  the  overheating  of  the  body  tho 
cause  of  death  occurring  from  burns  of  the  cutaneous  surface  is  to  l>e> 
sought  in  the  changes  of  the  blood  and  in  the  disturbance  of  thecii 

The  blood-changes  consist  in  destruction  of  the  red  blood-cells, 
or  such  an  injury  to  them  as  to  diminish  their  functions  and  give  rise 
same  time  to  the  deposit  of  the  products  of  degeneration  and  the 
collection  of  hiemoglohin  in  the  liv.  r.  th.-  spleen,  and  the  kidneys.  The 
alterations  are  further  characterized  by  I  tendency  of  the  blood  to  form 
obi  and  intravascular  clots,  b\  means  of  which  vessels  of  the  lesser 
as  well  as  of  the  greater  systemic  circulation  may  be  obstructed.  And 
besides  these  should  be  mentioned  tl  ■  that  both  during  life  aud 
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After  death  venous  clotting  and  hemorrhages,  as  well  as  arterial  anaemia, 
are  occasionally  observed,  and  that  local  tissue-degeneration  and  necro- 
ses may  occur  in  certain  organs,  as,  for  example,  in  the  kidney,  in  the 
liver,  in  the  gastric  and  intestinal  mucous  membrane,  in  bones,  and  in 
the  soft  parts. 

Low  temperatures  act  in  much  the  same  manner  as  do  high  temper- 
atures, in  part  through  local  injuries  and  death  of  the  tissues,  in  part 
\<    chilling  of  the  entire  body.     Severe  and  lasting  refrigeration  causes 
tissue-death;  after  mild  chilling  there  occur,  as  a  consequence  of  tissue- 
changes,  the  formation  of  blood-clots,  hyperemia,  and  exudations  which 
are  exceedingly  rich  in  leucocytes.     The  tips  of  the  nose  and  of  the  ears 
and  the  fingers  and  toes  freeze  most  easily.     After  repeated  chillings 
limited  areas  of  the  skin  are  apt  to  become  red  and  swollen  from  intiam- 
atiou,  jtud  to  itch  a  good  deal  (cftifl*f*tin.s ;  pernJOftet}, 
If  the  entire  body  be  strongly  cooled,  a  condition  of  general  paraly- 
sis finally  occurs,  through  reduction  of  the  normal  excitability  of  the 
tissues,  ♦•specially  of  the  nervous  system  and  of  tin-  heart.      The  senso- 
rium  is  dulled;  the  heart-contraction  and  respiration  become  progres- 
\ <;iker,  and  rinally  cease  entirely.     If,  before  the  excitability  of 
the  tissues  has  entirely  disappeared,  the  body  be  again  warmed,  the 
power  of  movement  in  the  limbs  returns  gradually,  and,  after  a  certain 
time,  consciousness  is  restored.     In  man,  instances  of  complete  recov- 
ery have  been  observed  even  after  the  temperature  of  the  body  has  been 
iced  to  from  24   to  90   C.  .(75   to  66    F.K 

BideS  the  severe  forms  of  local  or  general  lowering  of  the  tissue- 

.[••■ratine,  titers  also  occur,  as  harmful  pathogenic  influences,  mild 

general  or  local  chillings — the  so-called  "colds*' — from  the  effects  of 

which  disease  phenomena  manifest  themselves,  partly  at  the  seat  of  re- 

ktton   and   partly  in  other  organs  is  distant  port  ions  of  the  body. 

I    e  example,  after  widely  extended  refrigeration  of  the  skin  there  may 

In I  diarrhoea,  or  catarrh  of  the  respiratory  system,  or  kidney 

disease;  after  local  chilling  of  the  skin,  paiuful  affections  in  the  deeply 
muscles.    In  what  manner  the  phenomena  referred  to  depend  upon 
ration  is  unknown,  but  there  is  do  reason  to  deny  that  th< 
ina  <>f  disease  are  caused  by  cold.     But  though  many  dis- 

ittrihnted  t<»  "catching  cold"  have  been  found  to  be  due 
tioiis  diseases,  there  still  remain  a  number  of  diseased  conditions 
whii  h  we  know  no  other  etiology  than  that  of  refrigeration.     Condi- 
US  of  the  body  in  which  the  skin  is  hvpenmnie  and  in  which  perspira- 

seereted  seem  to  favor  the  attacks  of  disease  caused  by  cold.    In 

many  individuals  t  ms  to  he  a  special  disposition  for  the  effects 

of  refrigeration  to  manifest  themselves  in  connection  with  definite  tis- 
I  that  in  OSS   person  Certain  muscles,  and  in  another  the  mucous 
.  will  be  the  parts  affected. 

Pflttger  and  others,  ihe  processes  of  life  In  animals  may  be  brought  to 

a  standstill  b]  ■'   the  abstraction  of  heat,  without   its  being  an  impossibility  for 

a.n  .  Lake  place  from  apparem  death.     This  is  said  to  happen.  Indeed,  it  an 

uass.     Preyer  is  also  of  the  opinion  that  the  continuity  ol 

lly  interrupted    by  ■  on,  ami  describes  the  subjects  who  are   thus 

fing.  as  anabiotk.     Progs  are  said  io  remain  vital  for 

mm  .ii  the  teinperatnrv  be  reduced  m      2.6   C,  at  which  temperature 

the  investigations  of  Koch  such  n  rel  iu  a  to  II  re  on  the 
stiff  in  possible  only  when  i  portion  of  the 
wai  (and  not  tin-  entire  mass  nf  fluid)  is  converted  Into  ice,  and 

•wh-  the  ihawing-oul  process  takes  place  slowly.     Whan  Ll 
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process  occurs  rapidly  strong  diffusion  aurreala  :nv  develop  r  tha 

from  the  ice  crystals  anil  the  oooceiLtrated  eolnlloni  of  albumin  in  tli. 
tli»'  tlaraee,  and  theea  oarreati  ezart  a  damaging  effect  upon  tij.<  l,i 

Tissues  of  mammals  and  of  man  do  not  nece*s;irily  succumb  1"  the 
bear,  if  it  is  of  short  duration,  even  though  the  freezing-point  be  readied,  but  may  again 
recover. 


Sadden  lowering  of  the  atmospheric  pressure,  as  occurs  in  the 
ascension  of  mountains  and  in  balloon  voyages,  tan  cause  conditions  of 
1  exhaustion,  with  marked  palpitation  of  the  heart,  imcousei 

alar  breathing,  and  sometimes  vomiting  and  hemorrhages  from  the 
gome  and  lips.     Probably  these  phenomena  depend  ohieflv  npon  leek  "f 

■II  (P.  Bert),  the  capillaries  of  the  lung  being  unable  to  take  np 
sumcienl  oxygen  from  the  highly  rarefied  air.  According  to  the  iu- 
restigations  ox  Sohumburg  and  Zuutx  it  is  also  true  that  a  given  amount 
<>f  labor  calls  for  a  greater  supply  of  oxygen  at  an  elevated  place  th. 
one  aitnated  at  a  low  level.  Owing  to  the  demands  made  upon  th.* 
muscles  ineHmbinga  mountain,  the  phenomena  mentioned  above  ap- 
pear at  a  less  elevation  than  they  do  in  a  balloon 
rhages  are  probably  ina  in  part  to  the  oeonnenee  of  fiaenree,  through 
drying  of  the  mnoona  membrane  of  the  parta  affected  by  evaporation 
II oppe-Seyler,  von  BeoUinghanaea). 

According  to  the  researches  of  Egger,  Mieaoher,  and  othan 
journ  in  hi^n  altitudes  causes  an  increase  in  the  number  of  red  bl< 
cells  in  B  short  time,  with  an  augmentation  of  the  amouut  of  hsBmoglobtu 
in  the  blood.     Other  authors  (Schumburg,  Zuntz)  oppose  this  view,  ami 
maintain  that  the  phenomenon  is  due  in  part   to  the  thickening  of  the 

I  caused  1  >y  a  loss  of  its  watery  constituents,  and  in  part  to  a  change 
in  the  distribution  of  this  fluid;  and  they  attribute  the  favorable  efl 
which   many  individuals  experience  from  a   sojourn  at  allien  elevation 
among  the  mountains,  to  the  stimulating  influences  (due  large!]   to  di- 
minished atmospheric  prtnmtro)  which  affect  the  nervous 

and  which  excite  increased  metabolism. 

can  m  diving-balls  and  ofliiwonfi    inch  as  are  used  for  cam 
on  building  operations  beneath  the  water    in  which,  under  certain  eir- 
CUmstancea,    toe   atmospheric  pressure   is  increased  more  than    four- 
fold, oanaea  a  trilling  difficulty  In  respiration  and  slight  acceleration 
of  the  circulation.     Upon  going  quickly   from  the  com]  ir  t<» 

the  Open  air  there  may  OCCUT  fatigue,  a  sense  of  oppression  in  the 
sheet,  BOaeOB  in  the  ear,  cramps  in  the  muscles,  pains  in  the  joints, 
hemorrhages  from   the   nose,  1  tangs,  dilatation  of  the  pOpila, 

rtain  conditions,  paral.i  Bis,  <- .ma.  delirium,  and  e> 

an    interval   of  from   one  to  twenty  days  (P.   Beit,  Hopp€    - 
The  canes  Of  these   phenomena  is   probably  the  sudden  escape  from  the 
I  of  the  nitrogen  which  had  been  absorbed  under  pressure. 
ing  to  the  investigation  of  Heller,  Mayer,  and  von  Sobrotter,  the 
I    when 4  an  the  pressure  exerted  npon  it— contains 

clusivel)  Dxtrogen I.     Foe  g 

rculates   in   the   blood.  i^»   to 

th-    investigations of  Leyden  and  NikiforofF,  i  trees  ereob- 

D  the  white  columns  of   the   spinal  cord   iii  the  fatal  c. i 
I    with    paralysis.      In    these   areas  of  defeneration   some  of  the 
iudividti a  torn  apart,  and.  DT  the  swelling  of  the 

cylinders  and  the  disintegration  of  the  mednll  iths,  the  : 

mark  mged,  empty  eg  the  place  of  the  nerve-filaments. 
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Probably  these  disturbances  are  incident  to  the  formation  of  babble'!  of 
gas  inside  the  spinal  cord.  If  the  gray  matter  is  affected,  the  ganglionic 
cells  may  also  degenerate. 

u  in  the  electrical  condition  of  the  atmosphere  and  in  the. 
f  the  earth  have  no  demonstrable  fnflnenofl  upon  the  body 
.•f  man     on  the  other  band,   electric  discharges*  as  lij^litiiiu^-stroke, 
indues   in  pari  local  burning  (Fig.  1)  and  in  part  lesions  of  the  whole 
Under  certain  circumstances  lightning-stroke  can  cause  laoara- 
tiou  of  the  tissues  of  the  interna]  organs,  as  of  the  liver  and  of  the  heart 
(Liuiau).     The  most  frequent  and  important  action  of  lightning  is  to 
a  of  the  nervous  system  which  gives  rise  to  M-vere  dysp- 
noea, sooner  or  later  ending  in  death   or  gradually   passing  away, 
mly    do    the    special    nerves    remain    lastingly    affected. 
paralyses  occur   when    the 

lightning    has   not  passed   through   the 
-uf   bas  only   been  conducted  in 
[ghborhood,  whereby,  in   conse- 
quence ol  the  sudden  electrical  discharge 
nam  the  clouds,  the  body  of  the  affected 
individual  Is  quickly  emptied  ofitseleo- 
or  else  the  electricity  predentin 
mbined  with  the  electrie- 
harged  from  the  clouds. 
dividuals  who  have  been  struck  bg 
lightning  show  mild  or  severe  burns  at 
>f  entrance  and  exit,  as  well  as 
destruction  of  the  tissues  in  the  path  of 
bolt     The  marks    of  the  burn  arc 
rod,  Conning   peculiar  ramified, 
the  so-called  lightmng-fy» 
Fig.  1),  which  are   essentially  a 
i  mia,  and  soon  disappear  if  severe 
burning  has  not  occurred. 

If  a   powerful    electric   current    of 
high  tension,  such  as  is  generated  by 

dynamo     machines,    passes    through    a 

ther  when  he  forms  a    part   of 

I  lit  or  when   he  -.imply  comes  in  contact  with  an  uninsulated 

conductor,  severe  pathological  disturbances  or  even  death  may  follow. 

.-.  to  Kr:itt.  r  the  lower  limit  of  danger  occurs  at  a  tension   of 

t  five  hundred  volts.     Alternating  currents  are  much  more  danget- 

fchaa  continuous  ones  of  the  same  strength  and  tension.     When  the 

iced  do  not  result  in  death  the  person  injured  is  as  a  rule 

immediately  unconscious,  and  he  remains  in  this  condition  for 

r  a  few  minutes  only  or  for  several  hours  (Knitter).     Then  for  scv- 

rward  he  is  likely  to  suffer  from  vertigo,  prostration,  and 

heada-hr,  and  often  also  from  palpitation  of  the   heart.      At  the   points 
.  t  there  will  be  more  or  less  pronounced  evidences  of  burning. 

Is  are  fatal,  death  occurs  either  immediately  of  at  the 

i  v.  r\  few  minutes— rarely  after  the  lapse  of  from  ten  to  thirty 

minutes.     Apart  from  the  evidences  of  burning  at  the  points  of  contact, 

found  in  the  body  after  deatli  are  the  following:  evidences 

ition  am  >ervenosity  of  the  blood,  stasis  of  the  circulation 

of  the  blood  in  the  cavity  of  the  chest,  and  often  also  a  few  scattered 


Fir..  l.-IJfrtitnliifcMlKui'*-*  on  th"  shoul- 
der, liifiis(,  iiml  aim  <.f  n  wniiun  .struck  by 
UgtttuJmr. 
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small  hemorrhages,  which  are  in  part  the  result  of  the  suffocation 
in  part  must  be  ascribed  to  the  direct  effects  of  the  current.  The  cause 
df  death  in  these  cases  is  a  paralysis  of  respiration  of  central  origin 
(Kratter). 

flechanical  influences  are  frequently  productive  of  pathologjoa] 
ditions,  causing  those  lesions  which  are  kunwu  as  contuswna, 

■ti<»ts,  jriuiuns,    cO&CttSftbfl*,    etc.      These    influences   act    thr 
destruction  of  tissue,  through  changes  in  the  organization  of  tissue,  not 
<  \t»  anally  recognizable,  through  lesions   and  ruptures  of  th» 
and  through  irritation  of  the  nerves.     The  sequela)  are  destruction  of 
tissue,  disturbances  of  the  circulation,  inflammations,  and  growths  due 
to  proliferative  processes.     Frequently  repeated,  though  trifling,   me* 
chauieal  traumatisms,  as  rubbing,  cause  congestive  hyperemia  followed 
by  inrhimumtion  and,  "rf  the  traumatisms  are  continued,  liypci 
the  tissues.     If  large  quantities  of  insoluble  dust-particles  are  contin- 
uously brought  to  the  lungs,   marked  changes  will  be  noticed  m   the 
lungs  themselves  and,  under  certain  circumstances,   in  other  internal 
organs.     One  can  group  these  changes  under  the  name  of  dust-diseases. 
Continuous  pressure  and  diminution  of  the  amount  of  space  allowed 
an  organ  may  cause  atrophy  of  that  organ,  as  seen  in  eoustricted  liver 
following  tight  hieing. 

s  7.   Mechanical,  thermal,  electrical,  and  many  chemical  agents,  es- 
pecially those  of  a  corrosive  nature,  cause:   first,  local  injuries  bo  t 
tissues  which  may  l>e  attacked  direct  l>  ;  second.  B  y  fttrai  invoiw  »< 
t/tr  m  f>  in  through  the  influence  of  tfo  ritation.     The  trauma 

can  produce  tliis*  involvement  b\  directly  attacking  t lie  central    nei 
•TStsOQ  or  throng*  &6  irritation  of  the  sensory  Of  sympathetic  nerves, 
producing  a  number  of  additional  nervOQS  BJ  mptoms. 

If  the  cerebral  functions  are  disturbed  by  direct  agitation  of  the  cra- 
nial contents,  and  unconsciousness  is  the  result,  the  condition  is  termed 
commotio  cerebri   or  concussion  of  the  brain.      This  term  is  gi 
however,  when  the  trauma  has  not  visibly  altered  the  st  l  f  tin* 

brain,  at  hast  not  to  a  considerable  extent  nor  in  a  striking  n 

Should  phenomena  of  inhibition  and  paresis  be  produced  reflexh  bj 

intense  irritation  of  the  peripheral  nervous  system,  sspsciallj  attacking 
the  functions  of  the  heart  and  the  respirator]  tract,  the  term  shock  in 
oosunonlj   employed  fco  designate  the  entire  group  of  sympl 

I  nndei  I  oditions.     The  most  common  causes  of  shock  are 

injuries  t«>  tlie  vertebral   column,   abdominal  cavity,  or  scrotum: 
freqnentli  to  the  extremities  or  bo  the  thorax.    Further,  shock  is  caused 
by  1  i k  1 " 1 1 n 1 1 *^r .  burns,  eOROffons  of  tlie  skin,  fear,  and  psychical  < 
thrcmab  whatever  ohannela  tie  mreyed  t«»  the  brain.    An  individ- 

ual whose  narrow  is  in  a  particularly  irritable  condition  U 

illy  liable  to  shock;  conditions  of  alcoholic  or  drug  narcosis  inhibit 
its  appearance. 

Shoot  is  chiefly  characterized  by  weakened  energy  of  the  heaj 

q;  bj  an  irregnlar  breathing,  which  leads  to  a  decrease  iu  the  in- 

terchange  of  gases  in  the  tissues;  and  by  a  lowering  of  the  temperature 

Owing  to  these  conditions  the  venous  blood  'viug 

of    ■)  -1  color  than  the   normal  venous  blood   (Roger). 

1        I k  consciousness   generally   remains,  the  skin  and  the  visible 

mnconi  membranes  are  pale,  ana  the  poise  is  small  and  markedly 
slowed,  often  ii  regular  ami  interrupted. 
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In  a  person  suffering  from  shook  the  nervous  symptoms  are  varied. 

1h>  agitated,  and  groan,  shriek,  and  cry  out  with  tsar.    This 

c»f  mind  is  aeaooiaied  with  full  breathing,  and  is  known  as 

•'..     He  may  lie  quiet,  partially  conscious,  with  sunken 

showing  evidences  of  marked  weakness  in  the  sensory  and 

ir  functions.    This  combination  of  symptoms  is  known  as  torpid 

In  severe  oases  death  follows  from  the  stopping  of  the  heart's 

t  be  osssatii  >u  of  the  respiration. 

i  M  its  irritation  of  the  terminal  fibres  of  the  peripheraJ  nervous 
m,  is  eloselj  allied  etiologically  to  thai  phenomenon  which  wre  call 
syncope      Bj  oi  op     bow  ?<  r,  is  to  be  differentiated  from  shock  in  that 
bief  sj  mptom  is  a  loss  of  consciousness  of  short  duration,  while  the 
otion  and  the  breathing  Bhow  no  marked  disturbance.     In  syn- 
odromes,  such  as  yddiaeas,  tinaitus  aurium,  and  dark- 
ening of  the  visual  fields,  all  of  which  are  absent  in  shook. 

t  infrequently,  as  the  result  of  injuries  in  various  portions  of  the 
maj  arise  more  or  less  marked  functional  oUturbances  in 

lbs  nervous  system,  which  often  remain  after  the  local  injuries  to  the 
tisanes  are  entirely  healed.  These  derangements  cannot  be  considered  in 
indent  upon  anatomical  changes  of  the  peripheral  or  central 
nervous  system,  but  must  be  considered  as  pun  ly  functional  disturbances 
of  a  psychical  origin.     Th<  rally  termed  traumatic  neuroses, 

nervous  diseases  of  accidental  origin,  and  are  frequently  characterized 
live,  but  sometimes  also  by  objective  symptoms.     To  the  first 

class  of  symptoms  belong  pains  which  aren.it  necessarily  localis* 
the  seat  of  the  injury,  as,  for  instance,  headache,  cheet-paxne,  backache. 

difficulty  in  motion,  general  lassitude  and  inability  to  perform  mental 
labor,  dulness  of  perception,  disturbed  vision,  huttings  before  the  eyes, 
38  sleep,  loss  of  appetite,  and  indigestion.  To  these 
symptoms  Oppenheim  and  StrumpeD  have  added  psychical  ill  humor 
of  a  h\  pochondriac  or  melancholic  character,  irregularly  placed  patches 
of  cutaneous  anaesthesia,  enfeeblement  of  sense  of  taste,  hearing,  or 
smell,  motor  palsies,  hyperesthesias,  concentric  narrowing  of  the  visual 
fields,  pareses,  muscular  spasms,  tremors,  acceleration  of  the  pulse,  and 
ate>  seating. 

ling  to  the  opinion  of  the  writers  upon  this  subject,  we  are 

dealing  in  thi  principally  with  symptoms  which  are  referable  to 

shattering  «>f  the  perceptive  life,  a  psychoneuroais,  which 

-.  often  caused  by  the  traumatism  and  the  accompanying  psychical 

shock  than  by  the  consequent  anxiety  over  the  injury  to  health  and  loss 

metiuies,   through  disturbance  of  the  normal  relation 

"ii  the  mental  processes,  the  patient's  coudit ion  is  changed  to  one 

that  !,  in  part  due  to  the  spontaneous  occurrence  of 

•ns,  'ailed  hypochondria,  and  in  part  to  a  neurasthenia. 

I        litioo  no  longer  finds  a  way  to  the  motor  centres,  hysterical  palsies 

^established.     If  the  normal  exertion  and  inhibition  of  the  will-power 

e broken  down,  so  that  unreasonable  will-stimuli  are  created  and  p 

we  have  hysterical  convulsions,  contractures,  or  cramps. 

I  itation  originating  in  the  sensory  tract  does  not  enter 

the  area  of  consciousness,  we  have  an  hysterical  amesfhesia.     If  there 

ent  in  the  consciousness  images  of  awaited  or  feared  objects, 

and  if  these  images  are  intensified  by  the  conditions  of  the  disease  into 

etive  irritations  of  consciousness,  we  shall  have  hysterical 

pains  and  neuralgias  (Strum pell) . 
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2.  Th<  Origin  of  Diseases  through  Intoxication* 


!  lone* 
capable  of 


By  poisoning  or  intoxication  we  mean  thai  impasrnu  nl 

a  A//  //"  injury  to  a  tissue  0/  ffa  />"</y,  which 


, ,  rlain 
producing,  under  suitable  ctrcumstancest  by  reason  1 
col' nature.     Those  substances  which  are   designated  as  poisons 
belong  in  pari  to  the  mineral,  in  part  bo  the  vefietabla,  and  in 
Ike  animal  kingdom.     Poisons  are  found  as  such  in  nature,  01 

l  artificially  from  organic  or  inorganic  substances,  which  * •!• 
mat  be  Don-poiaanone  themselves  or  may  possess  pro;  iuite 

different  from  audi  poisons.      Anions  the  most  important  poisons  are 
the  products  of  the  metabolism  of  animals  or  plants.     The  combinati 
which  take  place  nnder  these  circumstances  m  formed  either  within 

Bfl  of  the  plant  or  animal,  or  from  the  nutrient  materials  snrronnd- 
iug  them,  through  the  occurrence  of  transformations  of  nnn-poisotious 
elements,  or  of  elements  which  exert  an  entirely  different  action. 
The  poisons  whit  h  h  long  to  the  mineral  kingdom  or  which  are  p\ 
from  ut'iiK  rah  are :  metallic  mercury,  chlorine,  bromine,  iodine,  sulphur, 
and  various  combinations  of  these  substances,  besides  man y  combina- 
tions of  ai  intimony,  lead,  barium,  iron,  copper,  silver,  zinc,  po- 
tassium, sodium,  ekrominm,  etc    The  best-known  poisons  containing 
carton  which  are  artificially  produced  are:  chloroform,  chloral  I 
ether,  alcohol,  iodoform,  carbon  disulphide,  hydrocyanic  acid,  potassium 
cyanide,  oxalic  acid,  nitroglycerin,  nitrite  of  amyl,  petroleum,  can 
acid,  nitrol»enzol,  picric  acid,  and  aniline.     In  general  it  is  to  be  1 
that  modern  chemistry  is  continually  producing  new  substances  w Li.  h 
act  m  poisons. 

Among  the  produced  by  plants  >>/  the  higher  ord  r,  which  are 

dally  noteworthy,  are:  the  organic  alkaloids,  such  as  morphine, 
quinine,  colchicine,  atropine,  hyoscvamine,  veratrine,  strychnine,  eura- 
rioe,  solanine,  nicotine,  digitalin,  santonin,  aconitine,  cocaine,  com 
urine,  and  «  iL'tin,  all  of  which  may  cause  severe  poisoning  1 
in  small  doses. 

Loiter  j\.i  ni-i  of  plant  ('/c,  <  tpi  oiaUy  the  bo 
poisonous  subsfanosMin  the  nutrient  material  (albuminous  bodies)  in 
which  flt<;/  develop.     Some  of  these  substm  similar  to  the  \ 

table  alkaloids,  some  to  the  ferments,  and  are  accordingly  termed  / 
codas*  lafns,  toxins,  toxalbumins,  and  toi 

(compare  §  12;  also  Chapter  IX.).  Ifc  follows  that  the  blood,  the  flesh, 
or  any  organ  of  a  healthy  animal  may  acquire  poisonous  properties,  in 
consequence  of  changes  which  are  set  up  in  it  by  the  influence  of 
■  ia.  Those  diseases  which  are  held  to  be  duo  to  sausage-,  meat-, 
fish-,  and  cheese-poisonings  are  in  part  ascribable  to  the  fact  that  bac- 
have  developed  in  these  food-products,  and  out  of  albumiuous 
material  have  produced  the  poisonous  products  of  metabolism.  In 
other  cases  the  bacteria  may  have  developed  in  the  slaughtered  animal 
iluring  its  life,  so  that  the  animal  was  diseased  when  killed;  and  the 
person  eating  its  flesh  acquires  the  poison,  oris  infected  with  the  identi- 
cal di  i tli  which  the  animal  was  affected.  Under  certain  condi- 
tions food  which  is  in  no  way  spoiled,  but  which  contains  bacteria,  may 
be  taken  into  the  stomach  and  digested,  and  the  bacteria  thus  liberated 

develop  in  the  alimentary  tract  of  man  and  produce  poisoning 
ui.ans  of  the  toxins,  toxalbumins,  or  enzymes  which  are  formed  by 
multiplication. 


ANIMAL  POISONS. 


19 


Anii'ii^'  thu  animals  which  normally  produce  poisons  within  certain  ti&~ 
their  bailie*  the  host  known  arc:  serpents,  toads,  snlnmanoe 
us,   Spanish  tiies,  and  many  other   insects   which  are  supplied 
with  stings.    Latterly  much  attention  has  been  gives  to  the  poisonous1 

substances  which  are  to   befound   in  the  internal  organs  of  fishes  and 
Husks.     There  are  certaiu  forms  of  sea-Ash  that  are  constantly  poi- 
1  others  also  that  are  poisonous  only  at  certain  times;  such 
observations  have  been  made  especially  on  the  fish  in  Japanese  w«i. 
According  to  Baotschenko,  the  poison  in  many  poisonons  fishes  is  se- 
ttle glands  of  the  skin  at  the  roots  of  the  dorsal  and  caudal 
fins,  and  may  be  found  in  their  e^s.     According  to  Remy,  Miura,  and 
•ki,    the    poisonous  tish   belonging  to  the  family  Gymuodontes 
poison    only   in  the  sexual   organs.     According  to 
■fosso,  there  is  found  iu  the  blood-serum  of  eels  a  poisonons  substanos, 
hi,  which  acts  detrimentally  if  ingested  into  the  intestines  <>f 
ordinary  auimals  used  for  experimentation,  and  can  produce  death. 
Observations  ol  poisoning  from  eating  mollusks,  winch  were  made  a  few 
t  Wilnelmshaien,  have  excite*!  considerable  interest.     Severo 
illness,  with  death  in  certain  cases,  followed  the  eating  of  moss-mussels 

ing  to  M.  Wolff,  the  poison  is  contained  in  the  liver  of  the 

mussels.     According  to  Schmidtmann,  Yirehow,  Balkowski,  and  Brie- 

the  action  <>f  the  poison  is  similar  to  that  of  curare,     according  to 

Brieger,  there  can  l»e  obtained  from  the  poisonons  moss-mussels  basic 

which  are  similar  in  their  composition  to  the  ptomains — 

that  is.  to  the  basic  products  of  decomposition.     How  far  the  causes  of 

n. ■  to   be  ascribed  to  normal  and  how  far  to  disease  proc- 

n  the  life  ol  these  fishes  and  mollusks  has  not  been  determined 

From  the  fact  that  the  moss-mussels  were  poison- 
is  only  iu  certain  areas  (Sohmidtmann,  Wolff )  where  the  water  was 
1  that  the  starfish  found  in  the  same  localities  were  similarly 
aflV. -ti-d  (Wolff),  it  would  seem  probable  that  in  a  certain  number  of 
action  must  be  referred  to  some  contaminating  in- 
pathological  alterations  of  the  natural  processes  of  life. 

that  the  bacteria  which   are  found  in  mussels  which  live 

tcr  may  be  the  cause  of  the  deadly  action  (.Lustag). 

lee   the  cause  seems  to  have  been  connected  directly  with 

-1  circumstances j   foT  instance,   with   the  production  of  elements 

elaborated  by  the  sexual  organs. 


I    ladl Bii  ui<  t  >  give  an  i     icl  definition  of  a  poison  and  of  poisoning,  since  the  ac- 
;  tin-  sub.--  '.«•  varies  with  ■  the  a 

i   introduction  into  the  tissues  >>t  1 1  l* ■  body.     It  is  well  known  ihaL 
a  may  be  introduced  into  the  tissues  in  small  il"- 
oniy  «  t.  even  in  such  a  in, tuner  as  to  produce  a  beneficial  and 

upon  them.     On  the  other  hand,  substances  which  are  not  usual  lj  classed 

give  sodium  salts,  when  Introduced  [mo 

s  or  in  con*  .  induce  phenomena  which 

the  action  of  a  poison.     Furthermore,  poisonous  substance*  suffi- 

• :-      [n  the  above  definition  1  bav<  come  to  the 

.  itierr,  and  have  utilized  In  the  following  paragraph*,  concerning 
much  material  from  his  "Text-book  on  Into  "  pnb- 

8ti.i.  1  ly  in  the  poison  glands  which  .1  ted  above 

Monti  .     Itcoi  iisli.it   yellowish  fluid,  the  poisonous  ac- 

b  diminished  03  being  preserved  in  alcohol.    Tho 
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Poisons  nun   be  divided  according  to  their  action  Into  tlir 
classes:  first,  those  which  produce  km!  changes  in  the  tissues; 
those  which  produce  an  injurious  action  upon  the  blood;  third,  I 
which  produce  in  the  tissues  anatomical  alterations  which  are  in 
Disable. 

The  poisons  which  produce  pronounced  local  alterations  in  struc- 
ture injure  primarily  tlm  tissues  with  which  they  come  directly  in 

upon  entering  the  body.    If  these  substances  are  absorbed  by  th«* 
juices  of  the  body,  injur}  may  result  to  the  most  <li  -  and 

tissues;   but    thev    must    f l't ••  j in-nil  1    c  uihlie    their   action  to   tin-    I 

which  they  are  stored  up,  or  to  which  fchej  are  brought  for  purposes  of 

excretion,  as,  for  iustai ,  the  liver,  the  intestines,  or  the  Irion 

The  most  frequent  situation  lor  the,  primary  injurious  action  is  the 
mucosa  membrane  of  the.  upper  alimentary  canal  and  the  r- 
tract;  bat  in  many  eases  of  poisoning  the  skin  is  the  first 
tacked.    Very  often  poisons  Joyed  as  disinfectants 

are  purposely  used  to  prevent  the  growth  of  or  to  kill  off  bacteria  which 

come  in  contact  with  wounds.     When  thus  used  thev 
local  changes  in  the  tisanes,  or,  through  absorption  b 
streams,  injure  the  interna]  organs  or  the  entire  bodi . 

The  first  group  (>f  poisons  fee  be  discussed  here  is  made  up  of  those 
substances  which  produce  severe  changes  in  the  tissues  ;it  the  point  *>( 
oontact     Prom  the  similarity  of  the  results  of  thiscontaol  to  burns, 

these  poisons  have  1 D.  called  caustics,  or  corrosive  agents.     1 

action  of  the  caustic  reaches  the  highest  characteristic  grade,  the  I 
attacked  will  be  entirely  destroyed]  in  one  case  being  converted  into  a 
dry,  hard  crust,  in  another  case  into  a  moist,  Boft  one.    If  the 

re    because  of  the  application  of  a  icentrated  solotii 

the  caustic,  or  because  the  chemical  substance,  though  applied  in 
eentrated  solution,  acts  incompletely,  or  because  the  tissue  itself 

it,  as  in  the  case  of  the  skin-    we  have  less  severe  changes,  which 
notarised  bj  redness,  swelling,  inflammation,  and  hemorrhages, 
often  on  iu  the  sa  » changes,  as  local  sloi 

ings  or  ne<roses,  hemorrhages,   inflammations,  and  swellings  due  to 
slight  local  extravasations  of  blood.    If  the  condition  has  been  pp 

■in.-  time,  the  local  eschars  are  surrounded  by  a  more  or  I 
spread  iutfammaton  areola,  though  in  the  rase  of  some  can 
twain  h  are  inflamed  only  1  ithin  a  limited  area. 

Aa  substances  which  act  iu  this  maimer  should  be  mentioned  the 
'd$:    sulphuric,   nitric,   hydrochloric,   phosp]  alic, 

acetic,  arsenious,  arsenic,  osmio,  lactic,  trichloi 

To  this  class  also  belong  the  .  ■  the  alhi- 

eariha,  as  potassium  and  sodium  hydrate  (was 
tions  of  KIK)  and  NaHO),  caustic  ammonia  (Nil.  dissolved  in  w. 
ammonium  carbonate,  caustic  lime,  and  barium  sulphate.    To  this  List 
sshnuld  also  ]»♦»  added  a  number  of  corrosive  salts,  an  those  of  antimony 

r  emetic  and  antimony  trichloride),  salts  of  mercurj  (< 
sublL  1  red  precirftate),  nitrate  of  silver,  chloride  of  zinc,  sul- 

phats  of  sine,  sulphate  of  copper  and  acetate  of  copper,  aluminium 

in  chromate,  potassium  bichromate,  and  chloride  of  iron, 
tong  bus  especially  irritant  poisons  derived  from  animal*  a 
cautharidin.  obtained  from  the  Iwetle  Li/tdt  vrxiwtoria;  phrynin,  C0J> 
l  in  the  the  Butaneoua  glands  (parotid;  of  toads; 

tions  from  the  p. .js.. ii  glands  of  snakes  and  scorpions;   the  se- 
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cretious  from  the  sting-glands  of  bees,  wasps,  and  hornet*;  the  secre- 
tions from  tin-  salivary  glands  of  stinging  gnats,  flies,  and  horse-flies; 
-  from  the  poison  glands  of  the  maxillary  palpsc  of  spiders 
ntula),  which  produce  I<»cal  necrosis  or  give  rise  to  inflamma- 
tion. Finally,  many  of  the  higher  ptanta  produce  substances  which, 
when  brought  in  contact  with  the  assues,  cause  loos]  irritation  ana 

iiiiuitini).     Examples  are:  daphne,   various  forms  of  Ranunculus, 

none,    marsh-marigold,  ealla,  dragon-POOt,  Oroton   HglU  (producing 

in   its   iesd  trott Hi-oil),  buckthorn  (Rhamnus   catkartica),  water-elder 

(Rhamrttia&atwula).     Those  plants  produce  the  poisonous  suUstauces 

r  blossoms,  or  in  their  seeds,  stem*,  or  roots. 

Tin-  ohar&ct6f  of  the  local  changes  which  the  substances  mentioned 

reduce  is  naturally  very  varied,  ami  is  dependent  in  part  opal) 

ity  of  the  poison,  and  in  part  upon  the  place  and  manner  of  its 

application.     Mineral  salts,   Liquor  potassSB,  and  strongly  concentrated 

>ulilimate  solutions  produce  marked  eschar-formations,  S8SO- 

ith  severe  hemorrhagic  inflammations,  especially  when  taken 

the  stomach.     Through  the  action  of  arids  a  strong  demand   is 

made  upon  the  alkaline  fluids  of  the  body,  and  we  lind,  in  consequence, 

i  the  respiration  and  the  circulation.     The  poisons  which 

are  produced  bj    the    poison  glands  of    snakes,    and   which  belong  to 

the    toxalliuinins,    cause  usually   very   severe  local   inflammations  and 

.  which  often  become  wid*  spi., el  and  sometimes  occasion 

marked  gangrene  of  the  tissues.     There  are  other  snake-poisons  which 

nily  slight  local  changes,  while  the  systemic  symptoms  of  poi- 

ig  are  l.v  far  the  most  marked.    There  is  a  volatile  or  gaeeoua  da 

»M  which  cans.'    local   irritation   of  the   tissues,   especially    of  the 

■us  membranes  of  the  eye  and  of  the  respiratory  tract  (trreaptraMfl 

- 1.     To  this  class  belong  the  fumes  of  ammonia,  chlorine,  sulphuric 

nitrogen  monoxide,  nitrogen  dioxide,  nitrogen  trioxide,  osniic  acid, 

.mil  -oil.      The  intensity  of  action  of  these  poisons  varies  also, 

oing  mere  temporary  redness,  but  being  able  also  to  produce* 

tlanimation  and  necroses  of  tissue.     From  the  irritation  of  the 

ry  tract  coughing  is  produced,  and  by  spasm  of  the  larynx  the 

thing  may  be  interfered  with. 

Tli  idded,  in  many  cases,  to  the  local  irritation  and  inflamma- 

tion tion  of  tli  is  elass  of  poisons,  further  effects  upon  tin* 

■t  the  absorption  of  these  poisons  by  the  juio 
•■!< ,  the  s  suffer  most,  as  a  rule,  in  which  the  poison  is  re- 

ted,  although  the  action  may  extend  also  to  those  organs 
i  do  not  take  part  in  the  excretion  of  the  poison.     After  the  appli- 
y:\\w  poisons  the  lesions  at  the  point  of  entrance  are  transient 
and  n  lizable.     The  first  recognizable  anatomical  lesions  occur  in 

ich  the  poison  has  been  carried  by  the  blood.     Finally,  a 
may  act  as  a  nrrrr-  and  heart-poison,  so  that,  clinically, 
this  aetion  appears  more  prominently  than  the  local  tiasue-degenera- 
tiou.     At  osive-sublimate  poisoning,  cell-necrosis  takes  place  in 

ting  portion  of  the  kidneys,  combined  with  marked  inflamma- 
>lon.     Salts  of  chromic  acid,  cantharidin,  and  many  acids 
marked   tissue-necrosis  and  inflammation  in  the 
of  the  kidneys  ami  in  other  parts  of  the  urinary  tract. 
osphorus,  arsenic,  and  antimony,  which  are  but  mildly  corrosive, 
aerations,  principally  of  a  hemorrhagic  <»■  fatty 
i  the  kidneys,  liver,  heart,  muscles,  and  capillaries  of  differ- 
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ent  organs.    These  changes  are  seen  especially  after  phosphorus-pois 
ing. 

If  an  individual  is  exposed  for  months  or  years  to  the  vapor  of  yellow 
phosphorus,  it  may  product'  an  inrhuumaton.  necrosis  of  the  jau-Uiuea; 
but  this  necrosis  takes  place  only  when  the  inhalation  of  the   V&pQV  is 

ooabiaod  with  anon  conditions  m  poind  decompositions  in  the  mouth, 

or  decayed  teeth. 

After  the  long-continued  use  of  nitrate  of  silver,  black  silver-deposits 
may  be  found  in  the  most  diverse  tissues  of  the  body — in  the  skin,  in  I 
kidneys,  in  the  intestinal  villi,  and  in  the  choroid  plexus  of  the  brain. 

Tie-  siialo-jmisons  possess,  in  addition  to  their  local  irritant  action, 
a  paralyzing  effect  upon  the  nervous  system  and  the  heart.     Bo   afl 
snak.  -lit.   ire  may  have  death  from  parah  sis  of  the  centre  of  respiratii 

Solutions  of  lead,  when  taken  into  the  alimentary  tract,  may  hir 
corrosive  action  on  the  mucous  membrane,  giving  rise  to  inrlainmath 
and  producing  such  intestinal  symptoms  as  vomiting,  diarrli  sti- 

pation,  and  gastric  cramp,  associated  with  each  nervous  symptoms  as 
atueethesias,  motor  palsies,  convulsions,  faintings,  and  tinoonc  *g. 

If  lead  is  ingested   continuously  for  a  long  time,  general  ilisturbances 

show  themselves,  such  m  deraogementa  ox  digestion,  intestinal  eolio. 
pein  in  the  limbs,  anesthesia,  motor  palsies,  disturbances  of  cerebral 
activity,  and  kidne\  disease.  These  various  lesions  are  undoubtedly 
dependent  upon  the  dispersion  and  deposition  of  lead  in  the  bodj  leam- 
ing  t«»  the  most  widespread  anatomical  ohana 

The  active  poisonous  principles  of  ergot  {jSecale  eortwtum)  are 
Hmc  add  and  mnnitiu.     When  taken  in  large  doses,  as  continuously  in 
bread,  this  drug  causes  itching,  pains,  cramps  in  the  extremities,  and, 
later  on,  numbness  and  a  feeling  of  cold  in  the  tips  of  the  toes  and  I 
gers.    This  condition  ma\  go  onto  more  or  tees  widespread  gangraoa 

1  sloughing  of  the  parts,  with  the  formation  of  ulcers  iutle 
[ergctitmt  itching  din  In  long-continued  poisonings,  degeneraii 

take  plaee  in  the  spinal  cord  (Tucsek).    The  feeding  of  chickena  with 
nous  necrosis  of  tie-  comb,  this  result  being  due  |o 
oooonenos  of  stasis  and  hyaline  thrombosis  in  the  I>1.  Ka 

[n  experimental  animals  which  havi  ed  for  a  conaidem  -'th 

of  time  with  ergot,  degenerative  alterations  will  usually  be  found  in  \ 

itral  and  peripheral  nervous  system,  in  the  blood-corpoflelaa,  and  in 
the  endothelium  of  the  btood-vooaolfl  (Grigorieff). 

J10.   /'  hick  cms,   change*  eepecudfy  in  the  Hood,  and  hei 

be  called   blood-poisons,  are   partly  gases   and    partb    fixed   sub- 

ue  absorbed.    The  latter  are  absorbed  principally  fe 

inteetina]  tmei  ;  that  may,  however,  enter  the  bodj  through  wound-. 

iiia\  l»<-  injected  clirectlv  into  the  blood-vessels.    Sometimes  thi 

blood-poisons  produce  also  a  local  action  upon  the  tissues  at  the  point 
<>f  entrance;  again,  there  may  be  joined  to  the  action  on  the  blood  a  di- 
rect intluen..    anon  the  Barrona  sjetem,  producing  death  nnderi 
rircuui-  even  before  the  action  upon  the  blood  baa  bean 

■  d.      Finally,  it   should  be  noted  that  the   blood-changes   induce. 1 
the  poison   mas    produce   seeoiidan   diseases  in  the  different   i  as, 

for  instance,  the  kidneys,  the  liver,  the  rntaatirtoa,  and  the  brain. 

The  iiio<i  L-pooaoa   is  carbon^m  ga$,  which 

causes  an  i -fleet  npon  the  blood,  and  very  frequently  prodncea  mot i 

le*-  11}  pcdaoningE  frequently  u  urs 
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from  th©  carbon  monoxide  contained  in  coal-  or  ilium inating-gas.     This 
gas  may  also  be   produced  after  the  burning  of  gunpowder  or  gun- 
>n. 
The  action  of  the  carbon  monoxide  taken  in  by  breathing  consists 
ly  in  its  combination  with  the  hemoglobin,  forming  carbo-oxy he- 
moglobin.    This  combination  decreases  the  amount  of  oxygen  in  the 
•globin  and  hinders  the  taking  up  of  oxygen  by  this  substance, 
even  when  the  respired  air  contains  as  low  as  0.05  per  cent  or  0.0*2  per 
eant  <-f  CO  (Gruber).    The  blood-corpuscles  are  not  changed  in  ap 

l>y  this  poison.     If  a  sudden  addition  of  carbon  monoxide  reaches 
BerTOOfl  Bystem,  it  may  produce  direct  injury  to  it,  giving  rise  to 
cramps  and,  later  on,  to  paralysis  (Geppert).     In  cases  of  poisoning 
lasting  for  a  long  time,  the  displacement  of  the  oxygen  in  a  large  por- 
tion of  the  blood-corpuscles  may  produce  tissue-asphyxia.     If  the  poi- 
•  I  individual  does  not  die,  he  may  suffer  from  disturbances  of  the 
nutrition  of  various  organs  of  the  body,  especially  of  the  nervous 
lam.     The  poisoning  itself  i*  characterised  bj  headache,  tinnitus  au- 
rinm,  fainting,  malaise,  vomiting,  giddiness,  cramps,  palsies,  and  coma, 
The  blood  itself  turns  a  pale-violet  or  sherry-red  color  on  account  of  the 
in  carbou  monoxide,  and  the  internal  organs  have  ;i  bright-red 
00& 

A  second  not  infrequent  form  of  poisoning  is  that  produced  by  tauta- 
cyoni'-  acid  (CNH),  which,  in  combination  as  pofusslnm  njanide  (KCN), 
mi  the  arts.  In  general,  hydrocyanic  acid  is  found  in 
unstable  combination  in  the  leaves,  barks,  and  seeds  of  very  many 
plants:  bitter  almonds,  cherry-  and  peach-stones,  apple-seeds,  leaves 
from  ti  son  laurel,  the  rind  of  Prunua  padus,  the  root-bulbs  of 

the  Ellphorhiace;e,   flaxseed,  etc. 

Hydrocyanic  acid  possesses  a  double   action.     In  relatively  small 

lytic  influence  upon  the  central  nervous  system, 

i  may  be  produced  in  a  short  time — even  in  a  few  seconds — by 

paralysis  of  the  centres  <»f  respiration  or  of  circulation.    Besides  this, 

then  *  ti"ii  upon  the  blood  and  tissues,  robbing  them  of  their 

ubility   fco  unite  with  and  use  oxygen  (Geppert),  so  that  these  organs 

suffocate  in  the    presence  of  oxygen.     According  to   Robert,   there  is 

Hi-metha'inoglobii]  which  appears  bright  red  in  color  aud 

a  bright-red  appearance  of  the  cadaveric  lividity. 

Among  the  third   class   of  prisonous  substances   wliich  should  be 

named  in  this  connection  is  hydrogen  sulphide  (H^S),  which  is  formed  in 

the  vapor  <>f  sewers  and  dung-pits,  and  which  may.  when  inspired  in 

large  amounts,  produce  sudden  death  by  paralysis  of  the  nervous  system. 

:;*t  with  blood  containing  oxygen,  as  may  usually  be  seen 

in  decern  >nl  pi  mr- met  hemoglobin  is  formed,  the  blood 

:uing  greenish  in  color. 

I  action  on  the  nervous  system,  carbon  mon- 
oxide, hydrocyanic  acid,  and  hydrogen  sulphide  produce  deleterious 
lowering  the  functional  powers  of  the  red  blood-cells,  through 
combination  with  the  haemoglobin. 

group  of  poison*  injure  the  blood  chiefly  by  destroying  (he 

wing  mi  lInfiihHflnhin.     Bv  uietmeinnglnhii)  we 

anderetand  s  combination  of  oxygen  with  the  hmmoglobin;  the  amount 

of  oxygen  present  in  the  combination  being  the  same  as  in  oxyha?mo- 

moglobin,  however,  has  been  bound  up  with  the 

mi  .it  compound  than  oxyhiemoglobin.     Such 
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■tion  is  produced  by  oxidizing  iruhfrtnrinoii.  as  osone,  iodine,  sodium 
hypoehloride,  chlorates,  nitrites,  ;unl  nitrates;  by  reducing  agents,  as 
ut  hydrogen,  palladium  hydride,  pyrogallol,  pyrocateehhi.  hydro- 
quiiKHie,  andalloxantin;  and*  finally,  by  substnim m  which  act  differently 
from  either  of  these,  as  aniline  salts,  toluidin,  and  acetanilid.  1 
change  from  ha?moglobin  to  metha^moglobin  through  oxidizing  agents, 
oxyhttmoglobln  is  present  as  an  intervening  b( 

The   production  of  nietlneinogl  take   place  :is  well   in  the 

iil'Htd-rorpuscles  as  in  the  coloring  matter  which   lias  escaped  int 
blood-plasma;  but  the  destruction  of  blood-corpuscles  and  th<<  escape  of 
ha?moglobin  into  the  blood-plasma  are  not  always  followed  by  the  forma- 
tion *.f  methanioglobin.     Incise  of  such  a  marked  destructn 
blood-cells  as  occurs  in   poisoning  from  phallin,  helvellic  acid, 
arseniuretted  hydrogen,  only  a  portion  of  the  haemoglobin  i*  changed 
into  metha-moglobin.      Hemoglobin  and  oxyhemoglobin  have   a   red 
color,  nuthamoglobin  a  sepia-brown  color. 

Dissolution  of  the  red  corpuscles  ;nid  the  formation  of  methtemoglo- 
bin  is  seen  after  poisonings  which  have  produced  marked  local  tissue- 
changes,  as,  fox  inst.-mci ■,  poisoning  with  acids,  salts  of  the  metals,  and 
phosphorus;  but  a  great  number  of  other  substances  have  the  pro] 
of  attacking  the  blood  and  changing  the  coloring-matt'  r. 

FfaStn,  a  toxalbumin  which   is  found  in  mushrooms  (Amanita  $. 
Agarieut  phaUoidc*),  the  hefoe&c  acid,  which  occurs  in  fresh  //• 

nia  and  is  lost  if  the  fungus  is  dried,  an  J  arseniuretted  hydrogen 
(AsHJ  have  a  marked  dissolving  action  on  tin*  red  blood-corpuscles, 
and,  in  cousequence,  produce  an  increased  formation  of  bib  ;uent, 

as  well  as  ■  deposition  of  the  derivatives  of  the  blood-coloi  i  tar  in 

the  liv.r,  kidneyi,  and  ipinal  marrow. 

Botauium  chlorate  (KCH  >  ^wroooflbJ  (C,H,[OH]J),  hydrasin  (H.N— 
Mi  i,  toluylendiamin  (CHfS'Ji  LOH  I,  «'H    N«  >     , 

mylnitrie  (<5,H  NO,)  >OJ,- 

OH),  amkne  (C\H,|XH  | ),   carbon  du  (C8J,  are  distinctiv 

their  action,  in  that  they  sometimes  cause  the  destruction  of  the  red 
blood-corpuscl»s  in  the  formation  of  inetlia^uoglobin,  and  they  some- 
times  do  not. 

I  very  large  dose  of  potassium  chlorate  death  may  occur  in  a 
fow  hours,  through  destruction  of  the  blood-corpuscles  and  tin 
tion  of  the  potaaaiviii,  with  the  development  of  vomiting,  diarrho 

cyanosis,  and  weakening  of  the  heart.  The  blood  in  these  cases 
a  chocolite-brown -color.  In  more  protracted  cases  of  poisoning 
with  small  doses  we  find  the  products  of  the  destruction  of  the  blood  in 
the  spleen,  liver,  marrow  of  the  bones,  and  kidneys;  and  the  urine  111:1} 
show  1  color  varying  from  reddish-brown  to  black  (methaeinogl' 
The  presence  of  delirium,  numbness,  coma,  and  cramps  during  the  ill- 
ness shows  that  the  central  nervous  system  is  markedly  affected  1 
gallol   produces  similar   symptoms.      Hydruziii    and    phenyl    ! 

produce  multiple  ecchynioses,  beeidee  the  destruction  of  the  red  blood- 
cells,  with  the  production  of  metluemoglobin.  The  main  feature  of  tola- 
ylendiamin-poisoning  is  the  breaking  up  of  the  red  blood-oorpua< 

which  leadl  to  the  deposition  of  iron-containing  pigment  in  the  spleen, 
liver,  and  bone-marrow.     In  cats  I  bin  may  also  be  excreted  by 

In  picric-acid  poisoning  there  is  m. 
ace  of  the  central  nervous  system,  which  is  1  by 

re  cramps,  in  addition  to  the  changes  in  the  blood  and  the  produc* 
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tion  <>f  metlucmoglobin.  In  a  similar  manner,  aniline  and  carbon  di- 
sulphidfi  sot  only  cause  changes  in  the  blood,  but  also  act  harmfully  by 
jiaralyziu^r  the  nervous  system. 

In  I  />  of  bfood'pofoont,  as  the  chief  representatives,  are  to 

be  named  from  the  seed  of  the  castor-bean,  and  o&rin, 

1  in  the  seed  of  the  AbtVA  precatoriliS,  which   belongs  to  the  Papi- 

These  poisons  oaose  eoagnlation  of  the  blood  and  at  the 

fiiuH  indnee  degenerative  ohangea  in  the  blood-vessels,  the  heart, 
the  intestines,  and  the  kidneys.     Ricin  is  rery  virulent,  and  may  be 
absorbed  from  wounds  and  from  the  alimentary  tract,  producing  weak- 
romiting,  coHo,  bloody  dejecta,  icterus,  cramps,  and  anuria.     In 
ricin  is  competent  to  causes  thrombosis  of  the  blood-ves- 
sels and  ulcerations  of  the  mncoOS  membrane 

10  yi  v\  poisonous  and,  when  introduced  into  the  blood  in 
a  of  a  few  hundredths  of  a  milligram  per  kilo  of  the  body-weight  of 
the  animal,  can  produce  death.     Upon  the  mucous  membrane  it   pto- 
trhea   very   dilute,  coagulation   in  the   blood-vessels,  ami, 
later  on,  inllammatiou.     When  the  poison  enters  the  blood  it  induces 
•lessness,  a  decrease  in  the  warmth  of  the  body,  and  bloody  stools. 
kub  who  hare  died  from  the  effects  of  the  poison  the  poet-mor- 
Kamioation  reveals,  according  to  Werhovsky,  well-marked  degene- 
ration of  the  muscular  substance  of  the  heart,  a  disorganization  of  the 
1  corpuscles,  hyperemia  of  the  abdominal  organs,  and  hemorrhagei 
aod  inflammatory  areas  in  the  intestines. 

1.  The  last  group  of  poisons,  which  are  generally  classed  together 

nerve-  and  heart-poisons,  are  principally  characterized  by  the  fact 

that  standing  the  severity  of  the  symptoms,  which  show  theni- 

-  in  the  form  of  irritations  and  palsies,  anatomical  ohangea  are 

LBoeptible  of  being  recognized,  or  at  least;  they  are  not  so  in 

n  be  looked  upon  as  characteristic  in  a  given  case  of 

•uing.     This  is  especially  the  case  when  the  poison  produces  death 

ckly  ;  for  during  the  course  of  protracted  poisoning,  or  chronic 

uing  from  small  doses  extending  over  months  and  years,  sn&tomi- 

easily  recognized  are  often  found— a  fact  which  shows 

-  do  not  produce  solely  functional  changes  in  the  ner- 

tam,  but  more  frequently  produce  a  damaging  effect  on  the  cell- 

boplasm,  which  rinds  i  m  in  degenerations. 

Ami  mg  tlje  very  numerous  poisons  which  a  'ally  upon  ///«•  nervota 

md  thus  n  luce  death  through  its  paralysis,  belong,  as  the 

embers:  chloroform,  ether,  hyponitroua  oxide,  alcohol, 

chloral   hydrate,   opinm   and   its   alkaloid    morphine,  cocaine,  atropine, 

daturine     {Stramonium-atropine),     nicotine,     coniine, 

utonin,  camphor,  <|uinine,  vera  trine,  oolchicine,  aconitine, 

in,  and  curarine. 

to  be  esi ially  noted:  digitalin,  helleboriu,  and 

u  Irritating  manner  when  applied  directly  to  the  mucous 
inflammation*.     When  it  la  inhaled,  or  when 
nal  tract ,  there  ensues,  a  I 

' a  diminution  <>t'  tin-  Irritabill 

rdingto  Binz,  ;i  yrulation  of  the  protop  Otoganglion 

lx  ia:L>r-i  by  paralysis  <>f  the  central  nervoua 
i»f  t  1 » *  -  beai  t-~-tha  lattei .  how  I  when 

i  the  Irritation 
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produced  by  the  chloroform  upon  the  mucous  membrane  of  las.  no*e  causes  hh  unduly 

oagBaoitsmanl  * »i  the  Inhibitory  nerves  of  tbe  heart.    Finalh  ibi- 

tlon  ol  cUoroform  maj  produce  degenerative  changes  In  various  nri.Mii>  art, 

ISJS,  UfW,  the  BnWPMW,  and  the  blood. 

BXfc  i   ether,  CtHt-O.CtHi)  acts  similarly  to  chloroform,  yet  it  ia  1cm 

ODOUI  and  Ida  l  mentally  upon  the  functional  activity  ol  the  heart. 

JJi/p'inifruus  oxide  (NtO)  acta  especially  upon  the  cerebrum,  destroys  aensnti 
pain,  and  paralyzes  consciousness ;  later  tin,  the  action  extend*  the 

medulla  oblongata,  and  the  heart. 

Al<«fii)l  ((  ,H»HO),  after  temporarily  pnxlucini;  excitement,  acts  aa  a  depressaiii 
paralyzant  of  the  brain,  and  products  at  the  same  tunc  a  dilatation  ot  the 

0**0  that  in  a  drunken  peraoD  ■  eswere  chilling  through  the  akin  caj  ka  place. 

Death  can  foUow  suddenly,  in  a  niiinnrr  similar  to  what  Is  observed  In  a] 

,y  It  prod  luall]  deepening  loaa  of  consciousness  an 

lion,  the  breathing  beci  i.  the  pul.se  small,  tin  nice  cyam  letc 

Coma  and  BsnersJ  paralysis  clone  the  picture.     The  immoderate  use.  ol  ah  • 

i  traurtha  ox  jreara  may  produce,  on  tbe  one  hand,  pathological  accumulations  ol 
in  the  regions  where  fat  is  dc  be  found,  and.  on  the  other  bead,  it  may  cause 

degeneration  of  the  glandular  organs,  especially  the  kidneys  sad  liver,  foil 
growth  of  the  connective  tlaaue,  with  atrophy  of  tin'  liver  and  V. 
solsroais  end  atheroma  of  the  art-  liona  in  the  brain,  etc.     I 

i  in  I  f    the  JT-'xiit    tune  in  what  ma  tiner,  DOW  frequently .  and   to  wha' 

ten'  inptotns  belong  to  the  use  of  alcohol,    tt  is  certain  thsi 

«i iii-ni  i>  hi  Indigestion,  diaenaea  ol  toe  circulation,  laryngitis,  ph.o 

bron  id  disturbances  of  the  cerebral  functions,  and  that  the  disease  of  Die  brain 

which  Is  produced  byaloohoUsai  and  i.s  called  delirium  tremens  la  marked  bj  twtuaV 

inga  of  the  m  i  uixiety,  and  hallucination 

irol  fiyinite  (CClt.CHO.H|0)  has  ■  local  Irritating  action  on  the  taueoua  meev 

DSS,  and  a  paraly/aiitacLion  through  the  bl 1  npottths  brain,  spinal  crd,  and  heart, 

■ad  thus  produces sleep.    Whsndi  -  froan  an  a  and  relaxa- 

tion of  all  ti.vsiics  are  olwerved,  with  oedema  of  the  lui 

am  and  moraafM  < i ' ,  - 1 1 , . N * »  >  produce  deprnaaTon  of  the  functioiiH  i 

ling  to  sleep,  though  In  soma  peraona  thia  ia  preoeded  by  a  condition  i 
<■  doses  produce  unconsciousness,  muscular  paralysis,  slowing  and  weal. 

OB  of  the  heart.  COnl  -.  Blowing  of  intestinal  p 

tloa  in  the  exchange  ol  pare  in  the  bl 1,  and  an  Inhibition  of  the  normal  irritability 

the  tespira  rheroars  no  characteristic  poat-mortem  lesionsi  tbsbl 

Is  dark  ami  liquid,    Chronic  opliun-lngaatlon  mM  produce  disturbances  in  dii 
diasineae,  sleeplessness,  neuralgia.-.    Imbecility,   Impotenct  dluclnatli 

tremors  in  the  hands,  few.  etc .,  which  may  \aiv  mm  h   in  different  imlivolu,. 

•  in  in  chronic  morphinism  becomes  accustomed  to  increasingly  i 
drawal  oithi- onii;  prod  us. 

Cocaine  (Civil  peripheral  dulling  of   the  sensibility  of  the  terminal 

sensory  i  .  first  irritation,  then  paralyaia     Tbi 

babit  L<  uih  similar  to  those  seen  In  ohronifl  morphinism. 

Ah  ne  (Ci  H.,N<>  |,  alkaloids,  arfc                               'members 

of  the  ordei  Solanaceie  (deadly   nightshade,  tie  l  n -apple,  ami  byOSCysmUS),  bare  ■  PSI 
Dg  action  OH  the  peripheral  nerve-filaments  and  finally  irritate  and  tie  i 
lutlon  of  a  troduced  into  the  eye  produces  diln 

ajiii  ;  rnear  vision,  through  Its  action  on  tbe  terminal  fibres 

mlo-motor  nsrra  in  the  iris.     Atropine  may  further  i 

H  tbe  subm  m,  also,  Intestinal  p<  'igh 

deprivation  of  the  herve-stlmulus.     Through  ihe  action  «>t  Hits  prison  on  the 

u  are  maj  iter,  leading  even  to  Inanattj  ami  madness, 

followed  bj  paralyi  tnortem  examination  Is  negative. 

,•     ii  ,  \  I  found  In  the  tobacco-plant,  acta u| 

em,  producing  nausea,  salivation,  vo 
iknes*.  headache  and  ] 

I  In  !  by    nervous  diseases  and  disturbance- 

both  In  chronic  nlcohol  ins 

,.n. «  teiistiv  daenuaiation  of  the  ganglion-cells,  the  chromatin  structure 
becouiinc  homogeneous. 

an  alkaloid  of  hemlock, 
mot  Irritating  ami  then   para 

oua  resin <  mm  the  water-1  i  .uses 

nan.,  *'SS. 
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H,.<  >i)  produces  cramps  originating  in  the  brain  and  spinal  cord,  with 
tNHauuibiiijg  of  the  sensorium,  vertigo,  vomiting,  salivation,  and  yellow  vision,  or  xan- 
thopsia, in  which  while  is  seen  as  yellow  and  blue  as  gn 

Quinine  i<\  ,II.iN.'  tost  iinpurtantof  the  numerous vegetable  alkaloids,  found 

in  |1m  hark  ol  cinchona  :md  other  plants  "f  the  same  order,  acta  in  a  paralysing  manner 
upon  the  living  protoplasm.,  and   in  relatively  small  doseB  inhibits  the  funetionai 

rebrum.  lea  produce  death  by  paralysis  of  the  centres  of 

KHptlStlOD  ami  of  the  hi 

hirine,  and  teratrine  produce  local  irritations  and,  later,  benumbing  of 

■  tidings  of  the  sensory  nerves.    On  the  central  dattoiu  q wtau  they  not  as 

ml  finally  d  nuts. 

Strychnine  (Ca,Hs»Na4  »■■),  derived  especially  From  the  plant  mix  vomica,  causes  in- 

crea*»  rri lability  of  the  nerve-centres,  so  that  the  slightest  external    Irritation 

produces ti  Death  may  occur  In  from  ten  to  thirty  minutes  after  the 

nrai  attack  of  convulsions,  and  results  through  central  paralysis — namely,  of  the  vaso- 

(0    II    \)    Mi  ■  most  active  principle  of  the  arrow-poison  curare,  which  is 
hly  derived  frui  |    irtion  ol  the]  any  plants  of  the  Strychnia 

family,  paralyses   in  unall  doses  the  terminal  fibrea  of  the  museulo-motor 

d  nervous  system  and  the  vaso-inotor  nerves,  after  a  teis> 
citation. 
Diyitnlin  and  digitalein.  two  glut  om  the  foxglove,  act  locally  as 

Irritants,  and  all  o,  an  Irritating  action  on  the  heart,  vagoa-cen- 

ii  muscular  flbree  ol  the  blood-vessels,  so  thai  tin-re  is  produced,  by  the  slowing  of 
rease  in  hlooii-pressure.     Larger  doses  produce  headache,  delirium 
i  rregularity  in  the  frequency  of  the  heart's  action,  convulsions,  and 
glucoside  from  hellebore,  acts  similarly  to  the  preparationa  of  digitalis, 
lie  poison  of  the  fly-mushroom,  acts   as  an  irritant  upon 
e> filaments  which  atropine  paralyzes,     lu  poisoning  by  muscarine, 

o  paralysis  of  the  heart,  but  from  the  intense  excitation  of  the 

stoppage  of  its  action.     In  general,  alter  the  ingestion  of 

■  inking,  diarrhoea,  coavtd- 
and  finally  nn  neaa.     Small  doses  produce  a  condition  similar  to  thai 

i  at  ion,  with  a  state  of  excitation. 

In  ■  ing  summary  of  poisons,  which  necessarily  comprises:  but  ■  superficial 

•    -  i  ie  entire  number  of  such  agents,  I  have  in  [ 

i  iment  in  -  1  by  Koh<  ■"  i  .  ...i  iu„ .k  on  tn(  a."    A 

ge  than  that  which  we  have  at  present  concerning  the  physiological  action 

is  will  prol  1   in   the  future  to  another  mode  of  classification. 

mpted  to  make  a  classification  of  poisons  according  to  their  action 

■    man  inflations  of  life — i.e.,  upon  the  living  protoplasm.     He  divides  them  into 

.  general  poisons,  those  which,  in  moderate  c n.  set 

fatal  U  mi  ;  and  special  poisons,  those  which  do  not  injure  certain 

classes  of  organisms.    The  general  potion.*  are  characterised  chiefly  by  their  power  to 

change  tlm  chemical  character  of  the  proteida  out  of  which  the  livii  ism  is 

\mong  these  can  he  differentiated  :  1,  owfdtxtng  poisons  (ozone,  ehromic  acid, 

I,    hypertuanganic    acid,   hypochlorites,    hydrogen    peroxide!  chlorine, 

bromine,  I  md  arsenious  acid);  2, poisons  having  a  catalytic  actum 

form,  chloral,  many  carbohydrates,  etc.),  which  transfer  to  thepro- 

dition  of  tlu-ir  molecules,  and  thus  tend  to  produce  chemical 

•  /en)  albumin  ;  8,  poisons  acting  by  theprodaeUo  I  icida, 

I  bases  and  caustic  alkalies,  alkaline  <  he  heavy  metals) 

form  chemical  combinations  in  the  proteid   materials;     4,  substUution-poiSont 

vl  hydrazin,  ammonia,  carbolic  acid,  hydrocyanic  acid, 

.ii  whim  greatly  diluted  Interfere  with  the  aldehyde-  or  ami  do-groups. 

■isima  are  classified  as:  1,  toxic proteids — i.e.,  (a)  toaaummlms  (produced  by 

and  po        ions  to  anii'  alexins  and  immunitoxina  (produced  in  animals 

bologh  ally,  and  poisonous  for  bacteria),  (c)  vegetable  enzymes  (abrin 

ced  from  phanerogams  and  the  higher  fungi,  and  poisonous  to  an  1 1 

(produced  snakes,  fishes,  and  spiders,  and  pol* 

animals) ;  •_'.  org  (strychnine,  atropine,  curare,  etc.)  having  an 

•  indirectly,  which  interfere  with  the  proc* 

fact  as  poisons  through  decomposition  (nitrites. 
struct ivel)   through  changes  in  the  formative   conditions 
of  organized  tissues  (neutral  salta  .if  the  alkalies,  the  alkaline  earths,  oxalates). 

m  'ler  Gifte,"  Munchcn,  1893. 
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3.   T>-  of  Diteaaa    through   Infection  or   Rxraautim.'    H 

Contagions. —  VegwahU  and  Animal  Vbwai 

2.  As  we  have  IMID  ID  $$  B-ll,  t h«  i •  ■  occur,  in  the  Lni 

morbid  vittil  phenomena  which  an  produced  by  definite  chemical  nu1«- 
stances,  the  ra<xle  ami  severity  of  their  action   being  dependent 
merely   upon  fcfi€  character  ol  the  poison  but  also  BpOO  the  doai 
ployed— that  is,  if  the  idiosyncrasies  of  the  subjects  of  the  poisoning 
and  the  special  mode  of  application  of  the  poison  are  not  taken 
consideration. 

In  tlmse-  diseases  which  arise  from  infection,  and  therefore  are 
called  infectious  diseases,  we  have,  on  the  contrary,  t«>  deal   with 

thiol  phenomena,  which,  if  we  disregard  the  individual  susceptibil- 
ity of  the  infected  person  and  the  peculiar  mode  of  entranoe,  Lai 

body,  of  the  infecting  material,  are  (lo]H*ti(letit  solelj  Upon  tlie  cliai 

of  the  infecting  agent ;  while  the  amount  of  the  dose,  if  it  possesses  any 
significance.  h:is  at  least  only  a  subordinate  DnOi 

The  explanation  of  this  difference  between  intoxication  and  i 
consists  in  the  fact  that,  in  the  li rat  case,  intoxication,  the  poison  does 
mt  increase  within  the  body,  while  m  infection  the  harmful  i 
i,n  reotte  afU  r  iU  entrant*  into  the  organism,  so  that  amounts  of  inf. 
materia]  so  small  u  to  be  utterly  Inappreciable  bj  u^  sufiee  to  ptodnoe 
the  severest  fatal  disc  sees.    The  dose,  or  qoantitj  ,  of  infecting  niaterial 
has  this  influence,  therefore,  upon  the  succeeding  illness— namely . 
a  larger  amouut  makes  the  infection  more  probaMe;  that  is,  llm  !■ 
duetiou  of  the  injurious  material  within  the  body   takes   place   more 
rapidly,  and  the  constantly  increasing  mat*  rial  of  infection  will  ti 
fore    in  a  shorter    time    attain   such    proportions   that    pathol.-. 
processes  must  develop  in  the- tissues,  mid  must  at  the  same  tun 
accompanied  b] 

The  injurious  elements  which  are  prodnped  by  infectious  diseases 
always  fina  their  way  from  the  outer  world  into  the  hnman  organism, 
and  cause  <m  jZtneai  which  may  follou)  a  pathognomonic  and  from 

the  peculiarities  of  this  ootttM  it  i*  possible  to  conclude  that  w< 

dealing  with  a  sp.'iifit'  vari<t>  of  injurious  intln.  lie.'     one  thai 
in  an  entirely  eharaeteriatio  manner.    In  pregnant  women  the  infei  I 

smittod  from  the  organism  of  the  moth. 
child  in  uft  >-<>, 

a  uuml>er  of  intlivi 
locality,  it  is  termed  either  a  pestilence  or  an  epidemic. 

~  of  professional  observations  shows  that,  in  a  certain  nnnv 
tea,  the  roxkras  influence  prodneing  a  certain  ■■  -disease 

manifests  its  activity  in  certain  localities,  oansing  aiclrnoas  among  the 
people  of  a  gj  ther  cases  contacl  with  the 

oximitj  only,  ornaing  Bomething  which  thut  i>Grson 

-till  <>th.  r  v:  for  instance,  through  d<  ituin 

1  objects    may  produce  ti  '      illy,  it 

that  infecting  material   is   produced  only  occasionally  in  a  p 
locality,  and  onh  when  I  that   par?  gioo   and   bv 

his  presence  leads  to  the  production  there  ox  the  infectious  mat 

arious  conditions  enumerated,  occasion  ha*  been  taken  to 
divide  the  matters  which  are  capable  «'f  producing  infectious  .li^e.i^.s 
into  rarious  groups  and  to  designate  these  under  particular  names.     If 
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infwtioua  materia]  is  connected  with  a  certain  locality  it  is  catted  a 

miasm,  ami  this  name  on  the  ground  that  the  particular  region 

infectious  material.     If  one  particular  region  alone  j > rt  »- 

rnied  a  local  miasm,  ami  if  preeenH  everywhere 

Mil  a  ubiquitous  miasm.    To  these  miasm ic  diseases  belong 

.1  also  croupous  pneumonia,  articular  rheumatism, 

>und-inflammations,  septic  osteomyelitis,  ami  ulcerative  ando- 

\\  hen  the  infection  is  carried  directly  from  man  t<>  man,  and  spreads 
through  houses,  Tillages,  cities,  ami  countries,  it  is  termed  a  conta- 
liium,  and  it  •  i ni  utly  understood  that  the  place  in  which  the  OP" 

within  the  human  body,  or  it  may  be  also  in  some 
ior  animal,  while  outside  the  human  or  animal  body  neither 
ion  nor  multiplication  of  the  og  materia]  takes  place,    To 

legions  diseases  belong  Bmallpoz,  measles,  atsarlei  fever,  diph- 
phus  fever,  relapsing  fever,  anthrax,  hydrophobia,  gonon 
whooping-cough,  influenza,  many  catarrhs  of  the  mucous  membn 
syphilis,  glanders,  and  leprosj 
When  an  infectious  materia]  is  characterized  In    i  that  it 

-  in  a  certain  district  only  when  a  patient  suffering  from  the 
disease  chances  to  visit  this  particular  locality  ami  there  gives  rase  to 
an  outbreak  of  an  epidemic,  we  have  what  is  called  a  miasmatic-conta- 
gious disease;  the  assumption  being  warranted,  under  these  oircum- 
the  infecting  matter  bad  spread  from  tiie  organism  of  the 
had  then  multiplied  at  some  given  spot,  and  finally  had  of 
.  or  with  the  help  of  certain  local  influences,  attacked  the  resident 
population  of  the  locality  in  an  epidemic  fashion.    Such  miasmatic 

cholera,  typhoid  fever,  dysenteries,  yellow  fever, 
plague, 

of  the  causes  of  these  miasms  and  contagious  diseases 
oed  i  om  the  older  practitioners.     If  such  an  infectious 

disea.v.    made  its  appearance  in  the  form  of  a  plague  or  epidemic  its 
was  sought   in  cosmic  and  telluric  conditions,  and  it,  was  spoken 
of  m  *  Const i tut io  epidemica  or  &  cousfitutio  pest/Hem,     Only  within  the 
lecadee  has  our  knowledge  of  the  etiology  and  nature  of  infee- 
-  mad.-  true  progress,  and  it  has  been  shown  that  infectious 
parasitic  diseases  the  origin  of  which  is  attributable  to  am 
•  ill  /irim/  organisms  toithin  tin-  human  body.     While  it  is  true 
some  of  the  infectious  diseases  are  known  positively  to  lie  pro- 
l  by  parasites,  it  la  most  highly  probable  that  all  are  due  to  such 
1  roofs  that  the  causation  of  infections  diseases  is  thus 

related  to  living  substances  capable  of  reproduction — to  a  cuufuuitnn 
oed  principally  from :  tirst,  the  fact  that  the  dele- 
us  influence  produced  by  a  certain  infectious  disease,  where  it  is 
•  et.  continues  to  renew  itself  endlessly,  so  that  from  a  single 
innumerable  others  may  be  infected,  secondly,  the  fact,  that  a 

Lte    and    impouderahle  amount  of   infectious   matter  is  sufficient  to 

>  disease  to  an  individual,  and  afterward  to  produce  effects  of  the 

iking  character  upon  the  organism  of  this  individual— circum- 

hi.ii  could  scarcely  be  explained  in  any  other  way  than  by 

that  the  detrimental  substance  actually  multiplies  itself  within 

Iranian  b 

The  attempt  has  been  frequently  made  to  explain  the  manifestations 
of  infection  through  the  action  of  noxious  gases  or  soluble  ferments. 
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These   hypotheses,    however,   an1  wholly   insufficient ;    for  they   either 
leave  the  phenomena  which  ere  observed  in  the  cours.-  end  - 
these  epidemic!  Ottatplftined,  or  else  the  explanations  adduced  ere 
t<>  well-founded  objections. 

Tlie  parasites  which  are  capable  of  causing  infectious  disesSSfl  bel< 
t» *  the  lowest  orders  ol  the  vegetable  end  animal  kingdoms.    A 
)•]. uits  the  Schizomycetes  or  bacteria  are  the  most  important 
theanini.il  parasites  the  smallest  of  living  protoplaemlc  Km  lies,  called 
Protozoa,  ]>lay  a  prominent  part.    Aimu^  the  more  highly  orgai 
plants  are  the  Saccharomycete*  and  Hyphomycetes,  whose  patlio. 
importance  ie  much  less  than  that  of  the  bacteria.     Among  the  ei 
parasites  occurring  in  man  are  e  number  of  worms  (Nematoda,  Ti 
toda,  ami  OeetodaJ  ami  Arthropoda   (Arachnida  and  Insects).     Their 
action  i-s,  however,  markedly   limited,  and  the  patholo 

produced  by  them  ere  n>>t  generally  olaeeinedae  infection 
the  true  sense  of  that  terra. 

For  the  production  of  e  true  infection  ;l  given  parasite  must  increase 
and  reproduce  itself  through  e  number  of  generatione  within  the  human 
body,  end  must  ipread  more  aa  lea  widely  throughout  the  tisanes. 
This  definition  being  accepted,  and  at  the  eame  time  the  itch-insect 

being    excluded    (for    it    reproduces    main     p-miat ions    iii    tlie 

must  place  in  this  class  only  the  parasitic  Schizomyoetee,   - 

l  Protozoa.    The  majority  of  the  more  highly  organised  ani- 
mal  :  -  live  onlj    ;t   portion    of  their  lives  within  an   n 

organism     i.e.,   within  the  same  host.    Such  parasites  ae  multiply 

within  the  invaded  organs  by  means  of  the  product] 

formed  offspring  are  devoid  of  the  power  to  become  a^  reductive 

in  the  same  host. 

Parasitic  infection — i.»...  the  entrance  into  the  human  body,  ami  the 
increase,  of  a  parasite    can  occur  in  almost  every  portion  of  the  1 
The  most  usual  seats  of  infection  are  the  mncons  mombranee  that  are 

most  nSSilj  aecosoible  from  without,  particularly  the  intestinal  and  rea- 

piratorj   tracts.      In  mau>   cases  the  parasites  are  introduced  in  thsfood 

and  the  dm  tally  in  water.     The  pathogenic  organisms  1 

tor  the  greater  part  rer\  small  and  easih  mis: 

l>y  this  means  carried  about  They  are  often  «»!*- 

red   air.  and  SIS  found  distributed  paitlx   in! 
tract,    partih     iii    the    alveoli    of    the    lunge,    when-    they    r< 

nlinging  to  the  walls,  and  frequently  ere  taken  up  into  the  I 

Wniuuls  form  a  broad  field  for  the  entrance  ol  small  parasite 
coming  infected  b  of  the  air,  or  from  contact  with  unclean  tluids 

or  with  solid  objeCtt,  the\  thus  furnish  tl  dng-poinl  of  an  mfec- 

Finally,  many  parasites  can  attack  an  injured  cutaneous  surface, 
and  there  ii  giving  ris.«  in  this  manner  to  infections  diseases. 


Tlie  belief  that  certain  dleaaaee,  as  the  plague,  inn  of  puuMtn-  v«r] 

tod  foand  •sponsion  In  ihewo  Clrcher  (lOOi-ltlSu),  Lunch 

(1707-1778),  and  othei  t  the  parasitic  origin  <>:  h*mi, 

hj    ill   lln  -,.     l.c,  i    l;p 

beriDehfter,  and  othen  psl  forward  t fn-  belief  thai  only  opoa  the  name 

lain  the  pectiltarttlea  of  Infection!  dlwimeR;  but 
only  within  the  Unit  t*  re  that  i!"<  of  their  paraeltic  mi  gin  Un*  obtained 

a  really  lirm  f.. inula  i 1 

influence  whirl)  climate  aerta upon  man — the  ire  being 

t— la  essentially  >i>  p 
the  special  micro-organisms  which  hare  the  power  of  produ<  in  iho 
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'  that  particular  locality.     A  harsh,  rough,  windy  eltmata  may  thus  lie  healthy, 
M  ami  subject  to  but  slight  variations  uf  temperature  may  be  an 
unheal1  In  well-populated  regions  thequei  -  whet her  infec- 

tious diseases  are  to  be  found  among  the  inhabitants.     Periodic  tiuctuatiun  in  the  viru- 
>t  the  noxious  influence  in  a  certain  climate  is  partly  dependent  upon  |] 

do  BOt  tnultlprv  in   the  MMM  ratio  at  all  seasons,  ami  partly  upon 
>     en  ic  micro-organisms  present  in  ihesr.il  do  not  always  get  Into  the 
dunk  uul  into  the  atmosphere. or  at  less]  are  only  occasionally  brought  in  this 

manm  i  lata  the  human  organism. 

Pettenkofer,  the  spread  id  niia-sumtio-euatagioui  diseases — as,  forin- 
■  lained  by  the  fact  that  the  bacteria  from  the  del 
a  patient  are  abl(  Ltside  the  body  for  a  given  length  oi  time,  ana  under 

Lde  circumstances  to  develop,  and  then  through orinking-wi  ,  or  unclean 

to  hnd  their  way  into  the  mouth  and  the  Intestinal  tract,  and  again  cause  eholera 
human  subject  Be  believes,  rather,  that  the  Infecting  genu,  having  reached  the 
-  capable  of  producing  its  characteristic  poison  only  when  certain  temporary  local 
tie  poison  there  increases  Its  virulence  by  reason  of.  its 
known  something  due  to  certain  conditions  of  the  soil,  in  order 
jile  of  reproducing  the  poison  of  the  disease.    The  lair  ;:,  s  concerning 

and  cholera  have  cot  confirmed  thi 

point,  instead,  to  the  fact  that  the  bacteria  of  cholera  and  typhoid  lever  are 

in  and  of  themselves,  in  certain  cases,  to  produce  infection.     It  follows  from 

what  has  already  been  said  that  choleric-bacteria,  when  introduced  Into  the  alimentary 

or  into  that  of  certain  animals,  may  produce  the  disease  known  as  cholera. 

j  13.   Th«  disease-producing  bacteria  are    very    small,    unicellular 

s  of  protoplasm,  which  appear  in  the  form  of  little  spheres  (< a  I 

in-,  -straight,  or  curved  rods  (bacilli  and  spirilla),  frequently  unit- 
ing among   themselves  to  form  peculiar  combinations.     Home  of  them 
multiply  in  the  outer  world,  ana  thence  occasionally  enter  the  human 
d  the  contrary,  are  bo  constituted  that  they  cannot 
multiply  in  the  outer  world,  and  only  reproduce  themselves  when  within 
the  human  or  animal  body.     The  pathological  bacteria  have  therefore  been 
and  endotjenic ;  the  first  are   identified  with   the 
,  the  Becond  with  the  contagious,     Thin  division  can- 
not, i.  tl \  adhered  to,  since  some  bacteria  that  general ly 
multiply  only  within  the  animal  organism  may,  under  certain  Oondl- 
aevelop  outside  these  organisms;  so  that,  in  a  certain  sense,  a 
lk'ium  may  become  a  miasm. 
On  the  other  hand,  it  is  not  necessary  for  the  spreading  of  a  disease 
caiis* -d  by  ectogenic  bacteria  that  the  Schizomyeetes  shall  multiply  out* 
the  human  body:  there  occurs  more  frequently  an  infection  from 
idual    to    individual.     For  instance,   the  bacillus   of   anthrax  can 
multiply  in  the  outer  world  as  well  as  in  animal  tissues,  and  the  spread 
of  tli               ie   may   OCCnr  through  direct  infection  of  one  person  by 
or  ol  a  human  being  by  an  animal,  equally  as  well  as  by  the 
itimal  receiving  the  infection  from  culture-media  of  any  kind. 
The  cocci  which  produce  suppuration,  or  those  of  inflammation  of  the 
uninfect  a  hitherto  healthy  individual  directly  from  the  outer 
i   where  they  have  been  propagated,  quite  as  well  as  from  another 
diseased  individual. 

Therefore  it  is  impossible  to  draw  a  definite  boundary-Hue  between 
miasms  and  contagions,  or  between  ectogenic  and  endogenic  bacteria. 
Thi<  distinction  has,  indeed,  as  yet  no  great  value,  except  that  in  many 
infectious  diseases  one  of  these  two  forms  predominates,  and  there  are 
infections  concerning  which  we  know  of  but  one  mode  of  spreading. 
Thus,  for  instance,  smallpox  and  measles,  whoso  infecting  materials 
have  not  yet  been  discovered,  are  diseases  in  which  spreading  is  known 
to  occur  only  through    direct  and  indirect  contagion;   and  similarly, 


32 


EXTERNAL   CAUSES   OF  DISEASE. 


we  are  warranted  in  assuming  that  the  poison  of  syphilis  cannot  malt 
ply  outside  the  human  body. 

Outside  the  human  body  pathogenic  bacteria  are  found  both  i 
and  in  liquids,  and  also  in  the  air.     In  regard  to  those  forms  which  d 
increase  outside  khe  Immau  body  (the  bacteria  of  cholera,  of  t 
fever,  of  anthrax,  of  suppuration,  and  of  actinomycosis),  they  arc  fouud 

to  i  Ined  iu  the  water  Cooled  by  organj  mess,  in  moist  a 

rich  In  organic  substances,  and  ia  dead  anima]  or  vegetable  tissoi 
tainiog  moisture.     They  are,  besides,  often  present   in  dry  earths  and 
dried   tissues,  and  from  these  can   pass  into  the  air,  as   well   M   ErOB 
fluids.    Thus  seven  wind-storms,  clouds  of  dust,  and  sprinkling  I 
streets  favor  their  distribution.      It  is  true  that,  in  the  drying  of  sob- 
stauct-s  containing  bacteria,  some  die,  since  tlnn  cannot  SOrvivi 
plete  <lr  on.    Many  of  the  pathogenic  bacteria,  however,  produce 

attaiftantform  and  are  thua  able  to  resist  Ihorongh  drying,  and 

Qseqoenuy  to  maintain  their  vitality  in  the  air.    If  in  thisconditi 
they  doom  in  contact  with  solids  or  fioids,  and  become  attached  to  th»  i 

they  may  remain  alive  here  for  a  long  period;  and  if  the  circumstat; 

are  favorable— i.e.,  if  they  find  a  proper  nourishing  material  and  I 

rssary    water,   and    if  the  temperature    of  the    locality   reaches   ' 

height  necessary  for  their  development    they  may  again  multiply. 

If  I  which  cannot,  under  normal  conditions,  propagate  t 

kind  ontside  the  living  animal  tdssn  I  for  a  tons  tune  outside  I 

body,  it  is  because  they  produce  forms  which  withstand  drying  or  whi 
are  not  immediatelj  destroyed  by  chemical  productH  In  the  sorrooodinsj 
fioids,  moist  earth,  or  thetiasoes  in  which  they  lie.     ForaUmited  t> 
these  organism!  log  to  the  most  varied  objects  and  yet  live,  pro- 

ducing for  a  while  the  danger  that  individuals  may  become  infected 
from  objects  not  properly  cleaned.  If  the  bacteria  live  in  spite  of  dry- 
ing, the  dost  of  toe  streets,  of  the  Hocus  and  walls  of  houses,  as  well  jis 
the  ail  itself,  may  contain  bacteria,  especially  when  they  are  thrown  off 
in  1  mWs.     This  is  especially  true  of  the  Baculut  tuberculoma, 

since  in  pulmonary  tubmculosis  the  sputum,  in  intestinal  tuberculosis 
the  bsces,  and  in  urogenital  tuberculosis  the  urine,  contain  a  ^reat  num- 
ber of  these  organisms. 

Li,   Bacteria  oooellj  enter  the  system  throogh  the  mi  ira- 

bnuM  of  the  intestinal  or  the  respiratory  tract,  or  throogh  external 
wounds.    From  a  freshly  made  wound  both  pathogenic  and  non-p 
genu  bacteria  are  taken  op  rapidly  by  the  ioioee  ox  the  bodj  sod 
their  way  into  the  blood;   whereas  a  healthily  granulating,  coin 
woond  Borises  the  power  of  preventing  the  entrance  of  m 

varieties  of  bacterial  Not  infrequently  they  enter  the  soood  skin,  by 
means  of  the  openings  of  the  bair-folficlea  or  of  the  sshsceoos  glands* 
Under  special  conditi  tos,  operative  measures,  dribbling  of  u 

the  infection  mai  tsks  ita  stsj  t  from  the  mucous  membrane  of  tin 
urinary  tr     I      <  Ssrtsin  esses  of  infection  may  be  due  to  insects  w 

taken  D]  ia  with  the  diseased  blood  or  eecrotions-of  men  or 

animals.  These  insects  may  have  become  OOtwardly  infected  by  the 
oucro-organisms,  and  then  may  have  deposited  the  latter 

i  or  ulcerated  sreoofths  human  skin  or  mocoos  membrane,  bg 

-  of  their  oral  apparatos  lot  piercing  the  skin  and  soaking  bm 
blood,  or  b\  scraping  them  off  their  legs  upon  such  exposed  spots.  If 
Qm  flk  I  containing  bacteria  is  eaten,  and  if  the  animal 
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while  alive  was  suffering  from  an  infections  disease  which  also  occurs 
in  man,  this  particular  disease  may  tie  transmitted  to  man,  unless  the 
bacteria  have  been  previously  destroyed 

The  bacteria  arrive  at  the  point  of  entrance  sometimes  in  company 
with  chemically  active  substances,  as  in  the  intestinal  tract,  and  some- 
times  without  these  substance!,  as  in  the  respiratory  passages  and 
lungs;  and  yet  at  times  chemical  poisons  may  also  find  their  way  into 
the  lungs  along  with  bacteria,  and  so,  too,  may  bacteria  find  access  to 
the  intestinal  canal  without  the  effective  aid  of  any  other  material. 

The  injurious  chemical  substances  which  accompany  the  bacteria 
may  occur  as  occidental  admixtures  of  thafood,  at  of  the  water  used  either 
for  drinking  purposes  or  for  the  cleansing  of  wounds;  or  they  may  be 
ined  in  the  respired  air;  but  they  are  more  frequently  the  prod- 
ucts of   the  bacteria  themselves.      Ail  bacteria,   including  the  non- 
pathogenio,  produce  (see  Chapter  IX. j,  within  the  tissues  from  which 
they  d» -rivi-  the  nourishment  necessary  for  their  growth,  certain  changes 
which  an*  called  fermentation  and  putrefaction  processes,  and  which  are 
-■•■!>■  related  to  their  life-activity  and  their  powers  of  reprodoc- 
Among  these   products   of   chemical   metamorphosis  are  many 
whiefa  ai'M  injurious  to  the  organisms  of  the  higher  animals  and  of  man, 
they  are  able,  to  produce,  in  a  manmr  similar  to  that  described  in 
graphs  devoted  to  poisons  (§§  10,  11),  local  tissue-degenerations 
Slid  inflammations,  changes  in  the  blood,  >>rs\  mptoms  of  geu<  ral  puisoii- 
l  bich  may  result  in  functional  disturbances  of  the  heart  and  nervous 
ma.    Tlie  most  important  of  these  substances  are 
I  from  albuminoid  bodies,  and  belong  to  the  cadaveric  alkaloids 
or  ptomaVns.     These  substances  are  basic  bodies,  many  of  which  are 
poisonous  to  the  human  body,  and  consequently  are  called  toxins. 
I  have  next  the  toxalbumins — that  isT  active  albuminoid  sidh 

which   probably  are   produced  and  e:ist  off   b.\    the   baotsris 
selves    (Buchner).      Neuridin,    cadaverin,  putrescin,   neurin,  and 
1  guanidin  are  basic  products  derived  from  putrefying  mask  the 
last  three  l>eing  very  poisonous  toxine,     The  bacillus  of  typhoid  fever 
a  toxin  (typhotoxin)  which  palsies  and  increases  the 

t\    of  the    intestinal   and   salivary   glands.     The   cholera-bacteria 
ptodl  its-  and  tri-mothylemliamiii  and  methyl  guanidin, 

,  which  irritate  the  intestine,  render  the  blood 
table  of  coagulating,  and  produce  muscular  cramps.     The  tetanus- 
luces  tetanotoxin,  a  toxalbuinin  which   causes  muscular 
wording   to   Roux,   Yersin,   Brieger,   and  0.    Frankel,    the 
diphtheria-bacillus,    the    anthrax-bacillus,    the    typhoid-bacillns,    the 
cholera-spirilla,  and  the  pus-cocci  produce  toxalbumins. 

If  these  toxic  bacterial  products  are  introduced  into  the  intestines 

or  int<.  wounds  in  considerable  quantities  with  the  bacteria,  they  may 

prodxtOS   symptoms  of   poisoning,  without  a  simultaneous    infection — 

without  Increase  of  bacteria  within  the  tissues.    The  same  thing 

•.lso  happen  when  poison-producing  bacteria  grow  in  the  contents 

intestine,  in  wound-secretions,  or  in  necrosed  lung-tissues,  ami 

•nultiply  ua  saprophytes.     In  these  cases  one  cannot  strictly  si 

tion,  but  must  rather  consider  the  disease  which  is  making 

intoxication;  at  least  it  is  in  such  cases  impossible 

to  draw  a  sharp  line  between  pure  intoxications  and  infections,  since 

hieh  originally  increased  in  numbers  as  saprophytes, 

not  infrequently  r  the  tissues  and  multiple  there. 
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Intestinal  intoxications  caused  bv  bacterial  toxins  and  ioxatbumi 

occur  when  animal  tissues  or  fluids  decomposed  by  the  acti«»n  of  lx 
teria  are  taken  an  fond;  and  to  these  intoxications   belong  the  greater 
part  of  the  diseases  termed   m  w/;/r-,  Ji*h-t  and 

In  these  cases  the  particular  poison  is  either  introduced  as  such 
the  intestinal  canal  with  the  fond,  or  else  is  formed   in   the   intestinal 
Deoom position  and  fermentation  of  the  vegetable  n 
for  instance,  fermented  fruit- juices,  cabbage,  beans, 
exercise  an  injurious  influence  ttpon  the  intestine,  of  even  apOD  the  en- 
tire Qfgejtifm.  especially  if  large  quantities  are  eaten  or  if  the  offending 
article  is  used  as  food  for  a  considerable  period  of  time.      In  t 
belongs  the  chronic  disease  known  as  peUaora,  Italian  I 
ofihe  Alp8t  which  is  met  with  in  Italy,  Spain,  southwestern  France,  and 
Itouiuunia,  and  is  dim  to  the  eating  i>f  spoiled  maize  or  Indian   • 
This  disease  is  characterized  In  gastro-intestina]  affections,  alterations 
in  the  skin,  disturbances  in  the  functions  of  the  spinal  cord  and 
brum,  and  general  marasmus  (Loiubroso,  Tuczeki. 

If  tlie  bacteria  which  liavo  reached  one  of  the  known  points  of 
teases  are  in  the  strict  sense  pathogenic,  so  that  they  give  rise  to  an 
infection,   they   may   multiply   first  in   the    tissues   where   th< 
namely,  in  the  intestinal  BLUOOttfl  membrane,  in  a  wound,  in  the  skin, 
etc.     The  local  effect  of  this  multiplication  is  dependent  primarily  upon 
the  character  of  tin?  bacteria  (see  Chapter  DL),  and  also  in  o 
upon  the  peculiarities  of  the  tissue.    In  general,  the  local  action  is 
characterized  bj  degeneration  of  the  tissues,  by  inflammation,  b 

nd  also  b\  regeneration;  yet  the  condition  varies  very  considerably 
in  individual  infections,  so  that  in  many  instances  the  species  of  mie 
causing  the   infection   may   be  determined  from  the  form  of  the  local 
changes.      It  is  difficult  and  sometimes  impossible  to  determine  in 

case  the  exact  mode  of  action  of  the  multiplying  bacteria:  yet  one 
thai   the   pfOO)  imieal   metamorphosis  called  into  act 

by  the  multiplication  of  the  Nchizomycetes  produce  certain  chanp 
the  tissue-cells,  the  various  chemical  substances  produced  by  the  proc- 
esses just  referred  to  apparently  possessing  the  power  to  kill  the  i 
or  at  least  to  induce  degenerative  changes  in  them,  while  in  some  in- 

stai s  the  influence  of  these  substances  manifests  itself  in  s. 

of  increased  cell-activity.      In  a  Certain  sense.  t  .  a  hnxil  , 

be  said  to  be  produced  by  the  localized  growth  of  the  had 
eolonj  i  and  it  is  certain  that  greater  importance  should  I  ad  to 

the  effects  «»f  this  local  poisoning  than  to  the  mere  withdrawal  of  unit 
itntt>  ited  bg  ti-  unption  of  nourishing  substances.     >,. 

theless  the  importance  of  BUCfa  withdrawal  cannot  be  wliolk  denied,  for 

it  inii-t  I  iasd  that  the  tissue-juices  are  often  rendered  unfit  f«»r 

the  nourishment  oi  tl:<-  tissue-cells  by  i\\^  chemical  changes  efl 

the  bacteria,  and  as  a  result  of  this  the  cells  must  j  l\   sutVei 

if  no  poisonous  materials  are  produced. 

The  participation  of  the  whole  system  in  a  local  bacterial  infection 
must  be  very  slight,  <>r  ttaj  even  be  entirely  absent,  so  that  the  disease 
appears  as  a  purelj  local  one  (tuberculosis).  In  other  cases  the  loeallj 
prodti  ins  and  toxalbumins  rind    their  way  into  the  circul 

Buds  (i.e. .  into  the  blood)  of  the  body,  and  a  r/<  m  i  ol  intoxiiation  I  i 
produced    i.e.,  a  poisonous  effect  is  exerted  upon  th< 

mi  and  Sometimes  upon  tilS  blood  itself  and  upon  the  heart,  and  the 

n  thus  taken  into  the  system  may  produce  demonstrable  cha 
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in  fche  anatomical  structure  of  the  internal  orpins,  especially  the  secret- 
id  sometimes  alao  in  the  skin.     In  mauv  diseases  (tetanus, 
i.l  fever,  septicemia,  and  diphtheria)  these  symptoms  of  pcdson- 
.,ill\  prominent. 

If  healing  should  not  take  place  in  the  original  seat  of  the  disease,  it 
involve  the  neighboring  tissues  through  a  continuously  progress- 
ing invasion  of  the  bacteria.     Very  frequently  the  bacteria  pass  into  the 
lymph-vessels,  nr  into  the  blood-channels  {bactzrujemia),  and  are  in  this 
rt'  and  Bpread  i  iver  the  entire  body.    The  result  of  this 
s  ufilw  i ><<'■!•  ria  i>  the  production  of  new  colonies  at  a  distance  from 
;    if  the  original  one,  which  new  colonies  poetusn  all  tjir  characteris* 
/  t"  the  primary  colonies.     There  are  diseases  (tuberculosis 
and  suppuration)  in  which  the  number  of  these   metastatic  colonies  is 
>  that  numerous  portions  of  the  body  (glands,  lungs,  brain, 
b.  an  -  .ay  bec<  >mc  the  seats  of  diseased  areas.      In  contrast  to  theOQ 

re  are  infections  in  which  there  is  no  metastasis  of  the 
teria  from  the  original  seat  to  other  organs  (tetanus,  diphtheria). 

During  the  metastasis  of  the  bacteria  there  is  usually  no  increase  in 

rnuaben  in  the  circulating  blood,  the  latter  acting  rather  as  a  vehicle  to 

the  bacteria  to  other  parts  of  the  bod\  j  and  multiplication  first 

ooctu  teria  have  coma  to  rest.     Nevertheless  in  certain 

tions    as,  for  example,  anthrax — the  bacteria  increase  enormously  in 

and  in  this  way  art  harmfulh  on  the  blood   itself. 

Should  small  blood-vessels  become  filled  le  the  multiplying  bacteria, 
disturbances  in  fche  circulation  may  be  added  to  the  poisoning 
mentioned. 
If  the  bacteria  ahonld  b  -ited  secondarily  in  the  mucous  mern- 

jpiratory  or  genito-uriuary  tracts,  they  may  multiply 
within  these  tracts  and  carry  on  their  characteristic  pathological  proc- 
esses. In  the  same  manner  they  may  multiply  in  the  greater  cavities 
of  the  body,  ,as  the  peritoneal,  pleural,  and  subarachnoid  apacss.  Should 
at  the  time  of  infection  be  pregnant,  there  are  many  varieties 
of  bacteria  which  may  be  carried  to  the  foetus  (the  bacteria  of  anthrax, 
t  pustule.  s\  mptomatic  anthrax,  glanders,  typhoid  fever,  relaps- 
ing fever,  pneumonia,  and  nus-diseasi 

The  description  given  aliove  of  the  course  pursued  by  the  different 

tidered  as  applying  correctly  to  the  typical  cases, 

and  there  are  mam    infections  which   run  this  course  (typhoid  fever, 

las,    diphtheria,    tetanus,     tubirculosis,    syphilis,    lep- 

losis,  etc.  I.     <  hi  the  other  hand,  there  are  also 

nations  from  such  a  typical  course.     In  the  first  place,  11 

riuentlj  happens  that  in  infections  diseases  which,  in  general,  adhere  to 

d  tj  |"'.  the  locality  of  the  inception  of  the  infection  is  not 

I'lr,  either  because  no  changes  have  taken  place  at  the  point  of 

.  or  because  these  changes  have  already  disappeared.     Such  forms 

are  called  cryptogenic   infections.     It  also  happens  in   many    typical 

infectious  diseases  thai  the  primary  location  of  the  cause  of  the  disease 

■  ignizable,  so  that  <j>  neral  disease  symptoms  occur  before  any  local 

■nid  the  tissue-changes  produced  later  on  hare 

more  the  appearance  <»f  a   vecondary  localization  of  (he  disease  poison. 

mrs  in  a  number  <>f  infectious  diseases  the  causes  of  which  are 

for  instance,   in  scarlet   fever,   smallpox,   and   measles; 

while  in  BOme  Infections,  the  causes  of  which  are  known  to  us,  it  is  not 

possible  t  the  point  at  which  the  first  multiplication  01  bacteria 
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takes  place.  Thus,  for  example,  in  the  case  of  relapsing  fever,  we  only 
know  that  at  the  time  of  the  fever  the  spirilla  are  found  in  great  quan- 
tities in  the  blood ;  the  place  where  they  multiply,  however,  is  not  known. 
Not  infrequently  we  have  a  secondary  infection  accompanying  one 
already  present.  In  many  cases  the  association  is  entirely  accidental, ' 
while  in  other  cases  the  anatomical  changes  set  up  by  the  first  infection 
produce  a  local  predisposition  to  the  new  invasion.  To  the  first  group 
would  belong,  for  instance,  a  croupous  pneumonia  occurring  in  a  patient 
suffering  from  tuberculosis  of  the  lungs,  while  with  the  second  group  we 
would  class  an  infection  with  bacteria  which  produce  pus  and  septic 
intoxication,  as  occurs  in  infected  wounds,  and  during  the  course  of 
typhoid  fever,  diphtheria,  scarlet  fever,  dysentery,  caseous  ulcerating 
tuberculosis,  etc.  So  far  as  can  be  judged  from  the  pathological  events 
observed  in  recent  epidemics  of  influenza  in  Europe,  this  disease  is  also 
one  which  predisposes  in  a  marked  degree  to  secondary  infections.  In 
certain  infections — as,  for  instance,  many  forms  of  suppurative  proc- 
esses—the tissues  contain,  already  at  an  early  stage,  two  or  more  varie- 
ties of  Schizomycetes,  a  circumstance  which  shows  that  in  these  cases 
we  are  dealing  with  a  sort  of  association  of  bacteria — a  double  Infection. 

That  decomposition  produces  substances  which  are  poisonous  is  a  fact  which  has 
been  known  for  some  years.  In  1852  Beck  observed  that  ammonium  hydrosulphate.  if 
injected  into  animals,  possessed  the  septic  properties  found  in  pus  and  sloughs.  In  1803 
K.  Panum  secured  from  putrefied  matter  a  putrid  poison — i.e.,  a  b*»dy  which  was  not  de- 
stroyed by  cooking  and  steaming.  The  action  of  this  poison  on  the  body  was  found  to 
be  similar  to  the  action  of  snake-venom  and  some  vegetable  alkaloids,  producing  in  dogs 
salivation,  dilatation  of  the  pupils,  diarrhoea,  fever,  and  severe  prostration.1  Von 
Bergmann  and  Schmiedeberg  found  a  crystalline  substance  in  putrefying  yeast  which 
they  named  aepxin.  and  which  produced  symptoms  of  putrid  infection  in  animals.  Bj 
the  use  of  glycerin.  Senator,  Hi  Hit.  and  Mikulicz  extracted,  from  decaying  tissue- 
masses.  a  substance  which  exerted  a  similar  septic  action.  Billroth  called  these  poison- 
ous substances  putrefaction  zymuida.  Selmi  endeavored  to  characterize  all  these  sub- 
stances more  minutely,  and  lie  succeeded  in  obtaining  from  different  cadavers  a  number 
of  extracts  soluble  in  ether  or  in  water,  which  he  recognized  as  fixed  bases  of  alkaloidal 
character,  and  which  he  designated  as  cadaveric  alkaloids  or  ptomams.  Gamier, 
Etard,  Zuelzer,  Sonnenschein,  Bechamp,  Schmiedeberg.  Haroack.  von  Nencki.  Otto, 
Angerer.  and  others  also  found  in  decomposing  tissues  the  same  or  similar  cadaveric 
alkaloids,  and  their  experiments  with  these  upon  animals  showed  that  in  some  cases 
these  substances  produced  no  effect  whatever,  while  in  other  cases  they  produced  poison- 
ous symptoms  similar  to  those  produced  by  curare,. morphine,  and  atropine.  Von  Nencki 
(lt*7«»)  discovered  a  cadaveric  alkaloid  (collidin)  which,  asasalt  of  platinum,  crystallized 
in  flat  needles.  He  also  produced  it  in  a  pure  state,  and  made  out  its  chemical*  formula. 
According  to  von  Nencki,  Etard.  (Jautier,  and  Baumann,  and  especially  Brieger,  have 
studied  these  ptomains,  and  the  latter  has  produced  a  large  number  of  them  in  a  pure 
state,  and  has  ascertained  their  physiological  action.  Brieger.  for  instance,  has  ex- 
tracted from  tibrinopeptone  a  poisonous  substance  (peptotoxin)  which  produces  in  ani- 
mals paralytic  symptoms  and  ultimately  death.  From  decomposing  horse-flesh  he  ex- 
tracted three  substances,  crystallizing  in  the  form  of  needles  —  namely,  neuridin, 
ueuriii.  and  eholin.  the  second  of  which  is  markedly  ]toisouous,  anA,  like  muscarine. 
produces  salnation.  alterations  in  the  respiratory  and  circulator)-  functions,  contraction 
<»f  the  pupils,  and  clonic  spasms.  From  fish  he  obtained,  besides  neuridin,  three  other 
poisonous  sul ■Manccs— namely,  ethylendiamin.  a  substance  similar  to  muscarine,  and 
a  substance  called  gadiniu.  From  decaying  cheese  and  glue  he  obtained  the  poison  neu- 
rin.  and  from  decomposed  yeast,  diniethylamin. 

The  majority  of  ptomains  are  not  present  in  fresh  tissues,  and  it  is  probable  from 
this  that  th.y  are  derived  from  the  breaking  up  of  chemical  combinations  which  are 
contained  in  the  tissues.  Thus,  from  lecithin,  eholin  is  probably  derived,  and  from 
this  is  then  produced  the  poison  neurin. 

ch'-iin  and  neuridin.  according  to  Brieger.  are  already  recognizable  in  the  fresh 
human  1-r.iin. 

:  >»■«•  l'auum.  "I>as  putride  Gift,  die  Bakterien,  die  putride  Infection  und  die 
Sepukamie."  Yirrh.  -if/i.,  vol.  lx.,  1874. 
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Winn  Afl  poisonous  obftMkCtef  of  ;\  pa.  tomftlfifl  was  learned  from  these  in- 

nraa  a  tendency  to  assume  that  the  toxic  symptoms  observed  to  infec- 
.^diieaaes  are  due  entirely,  or  in  a  great  measure,  to  the  substances  called  toxins. 
liy  tnvestigut.  ducted  dnrlng  the  last,  few  yens  by  Roux,  Texstn,  Btmhner, 

Bre  I,  it  has  been  establisln-d  tlmt  the  toxalbumins  play  ft  more  im- 

portant part  than  the  toxins,  and  can  therefore  be  called  the  peculiar  specific  poison*  of 

-   albuminoid  ■nbatftnoee  one  formerly  knew  only  the  enayme 
pepsin,  trypsin,  ptynlin,  diastase — which  produce  a  hydrolytic  decomposition  into  I 

lively  polsonotm  albuminoid  bodies,  the  toxalbumins.  have  be- 
ady of  Infectious  djssases  in  hue  years.     Bflegar  and 
are  of  the  opinion  that  the  toxalbumins  which  produce  the  poisonous  symptomi 
11     the  action  ol  Cromthe  albuminoids  of  the  juices  of  the  body, 

mar,  OS  the  contrary,  holds  the  opinion  that  they  are  produced  from  the  cell-eon- 
tnd  brings  forward,  in  .support  of  this  view,  two  facts 
diphtheria-bacillus  is  capable  of  producing  Its  toxftlbumln  in  urine 
d  albumin  (Guinochet),  and  that  the  tetanuB-Oftoillufl  produces  its  tozftlbumln  in 
ragin  and  animal  salts.    The  toxalbmnins  and  the  eusymes  lose  their 
i  at  a  temperature  of  from  66*  to  TO  C     bathed 
withstand  much  higher  temperatures. 

being  Injected  into  the  tissue  of  an  animal,  the  toxal- 
i  act  immediately,  but  after  some  hours,  or  even  after  some  days,    They 
dinVr,  therefore,  in  •  luiary  poisons. 

of  the  blood  be  altered  and  the  blood  and  body-juices  be  in- 
ks introduction  of  harmful  substances  bom  bacterial  colonies,  ■ 
condition  ma  o  which  the  term  dyscrasia  from  bacteria  may  with  DTO- 

pri.  lied.    In  this  i  it  should  be  mentioned  that  this  name,  which 

indicated  an  alteration  in  the  constitution  of  the  blood  ami  fluids  of  the  body, 
which  was  foi  ad  which  played  a  great  rOle  in  pathology,  is  employed 

ittle  at  the  pTOSI 

>  15.  The  disease-producing  Mucortnea?  and  Saccharomycetes  be- 

0  tii.'  Schizomycetes,  to  the  nou-cblorophyllaeeous  thallo- 

1  enter  into  the  hum  iiism  in  the  form  of  inartieulated 
1  articulated,  and  sometimes  minified  filaments  or  %/>/w,  and  short  oval 

OfUdia.    These  organisms*  sometimes  form  peculiarly 

•taped  seed-organs.    Tim  individual  fells  are  much  larger  than  those 

of  toe  Schinomypetes,  so  that  they  may  already  he  recognised  by  the  aid 

of  a  slight  magnifying  power.     Outside  the  body  the  Mucorin&r.  de- 

oulds  of  various  colors  on  the  surface  of  all  sorts  of  organic 

sul  and  solutions,  the  carbon  compounds  of  whicn  serve  for  their 

nourishment.     The  Saccharomycetes  or  fea&t-fimqi  are  found  in  fluids 

ining  sugar,  and  are  the  cause  of  their  alcoholic  fermentation. 

Tin  oreonidiaof  the  Mucorineiesxeto  a  great  extent  devel- 

l-organs,  but  they  are  also  occasionally  cast  off  from 

Is  of  the  stalks  or  filaments  by  a  simple  process  of  eonsirietionj 
constituting  a  specially  resistant  type  of  propagation-cells. 
Both  varieties  find  their  way  into  the  air  and  may  bo  widely  scattered 
(Tents.     In  a  similar  manner  the  yeast-cells  can  bo  carried 
•at  in  the  air,  in  case  any  fermentative  fluid  dries  up  and  the  remain- 
ing solid  product  becomes  reduced  to  dust. 

duoers,  the  Mucorineesand  Bsocharomyeetes  are  much 

less  important  than  the  Bchuomyoetes,  since  only  a  few  forms  can  be 

roduced  within  the  human  l>ody,  and  since  those  which  do  BO  multi- 

Stways  develop  only  in  -,i  very  limited  area,  so  that  the  disease  pro- 
s  a  purely  local  one.     Finally,  they  do  not  produce  poi 
which  are  capable  of  acting  upon  the  entire  organism,  or  upon  the  ner- 
I,  or  upon  the  Mood,  but,  at  most,  substances  which  act  only 
upon  t'  i  in  the  near  neighborhood  of  the  filaments.     They  can, 

therefore,  produce  only  local  infectious  diseases. 

Th  of  entrance  for  these  organisms  are  in  general  the  samo 
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as  those  for  the  bacteria.     The  development  of  fungi  almost  al1 
occurs  at  points  which  are  accessible  from  without.     Very  frequently 
they  develop  only  in  the  dead  material  which  lies  upon  some  parti 
part  of  the  skin  or  mucous  membrane,  or  upon  the  surface  of  . 
Thus  the  external  ear,  from  uncleanlin* 48,  fnun  the  presence  of  • 
men,  or  from  nil  dropped  iuto  the  canal,  may  become  the  seat  of  their 
growth.     They  may  develop  in  Becxoeecl   portions  of  lung-'  t  in 

dead  epithelium  ami  f<<od-dtibris  in  tho  mouth.     Through  the  introduc- 
tion into  the  stomach  of  liquids  undergoing  fermentation,  a  further  mul- 
tiplication of  the  mould   may   there  occur;   and,  betides. 
usually  contains  a  small  number  of  Baccharomycetes.     The 
these  saprophytic  growths  of  moulds  and  yeast-fungi  is  in  general  ii 
nificant,  the  latter  practically  nil.     The  changes  produced  by  the  yeast- 
fuugi  at  the  spot  where  they  multiply  tend  to  excite  inflammation.     The 
local  action  is  increased  hv  the  penetration  of  the  filaments  into  the  liv- 
ing epithelium,  at  which  points  they    play   the  part   thenceforth  of   ■ 
parasitic  growth.      Under  certain  conditions  the  fungi  may  pern 
into  the  connective  ti^ues,  but  even  then  their  extension  is  lie 
Only  in  rare  instances  and  under  peculiar  circumstances  has  the  spread 
of  the  conidia  by  means  of  the  lymph  and   blood  been  noted.      V\ 
this  happens,  however,  and  conidia  are  deposited  in  other  organs,  the; 
may  there  develop  into  filaments,  and  cause  local  degeneration!  and 
inflammations.     Hut  from  these  secondary  centres  no  further  i 
takes  place. 

Their  role  as  parasites  is  most  strongly  accentuated  in  the  < 
few  forms  of  filamentous  fungi  (favus,  herpes  tonsurans,  pityriasis 
eioolor)  which  are  encountered  in  the  skin,  for  in  this  locality  they  de- 
velop in  the  epidermis  and  its  adnexa,  in  the  hair  and  nails,  and  i 
there  peculiar  epithelial  degeneration!  and  inflammations  of  the  pa  pi  I  he 

and  oorinm. 

£  lo\  The  production  of  diseases  by  animal  parasites  <  fre- 

tly  Ite  traced  to  the  fact  that  the  mature  parasites,  or  their  I; 

gs,  are  introdneed  into  the  intestinal  canal  by  means  of  tb 

drink  or  by  unclean  tinkers;  and  this  is  particularly  true  of  tin 

uhitat  is  the  intestine  or  other  structures  located  in  the 
rior  of  the  body— a  airenmstanee  which  has  caneed  them  t«>  l»e 
named   EhIozimi.     Parasites  that  live  in  the  *  niter  t  I  the  bod*. 

namely,  th"  aMn— and  are  consequently  called  Epizod,  either  remain 
OSlly  on  the  outer  surface  of  the  skin,  or  penetrate  from  without  into  it. 
If  the  parasites  pass  from  the  intestine  into  the  surrounding  tissnes,  this 
procedure,  according  to  Heller,  is  called  an  invcu  Animal 

parasi*- s  prodnoe  only  local  changes;  yet  they  may  also  indtu 
toins  of  a  general  dh  ially  when  they  are  present  in  . 

Dumbere  in  the  body,  and  pervade  thickly  either  the  blood. 

Bone  of   the  parasitic  Protozoa  are  harmless,  inasmuch  as  tl 
develop  in  ti  of  the  mucous  membranes  without  prodni 

imu-bid  conditions.     Other  forms,  on  the  contran 

ice  and  multiply  within  the  cells,  so  thai  localized  pathological 
ditions,  characterised  bj  the  new  formation  of  peculiar  tiss 

a  Chapter  13  ise  of  the  Rabbit's  1 

Epithelioma  Contagiosum).    I  forms,  which  probabl]  are  to  be 

led  among  theSporosoa,  multiply  as  inhabitants  and  destroy 
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the  red  blood-corpuscles,  and  are  the  cause  of  the  infectious  disease 
ii  is  called  malaria.  The  malarial  parasites  develop  externally  to 
the  human  body,  in  the  earth  of  certain  localities,  and  are  probably 
i  into  the  human  body  through  the  respired  sir  or  with  the  drink- 
ing-water. It  is  not  impossible  that  other  infectious  diseases — for 
instance,  smallpox — are  caused  by  parasites  that  belong  among  the 
Protozoa. 

PnraskticwotTn*  (nematodes,  cestodw,  trematodea)  dwell  in  the  human 
body,  sometimes  fully  developed  and  capable  of  reproduction,  at  other 
a  as  larva' ;    in  the  first  case  they  are  mostly  intestinal  parasites 
>u   the  contents  of  the  intestine,  rarely  sucking  the  blood 
from   the   intestinal    mucous   membrane.     There  are,  besides,  worms 
■  !•  in  other  regions — e.g.,  in  the  blood-vessels,  in  the  lym- 
phatics, in  the  lungs,  in  the  pelvis  of  the  kidneys,  and  in  the  skin.     If 
the\    produce  either  eggs  or  developed  larvre,  these  either  pass  away 
with  the  dejecta  or  reach,  through  active  wanderings  or  by  being  carried 
in  the  current  of  the  blood  and  lymph,  other  organs  of  the  body,  and 
iplete  their  first  stage  of  development.     In  this  new  locality, 
however,  they  do  not  again  reach  the  reproductive  stage,  but  remain  in 
the  larval  condition.     Further  development  takes  place  only  when  these 
larva?  reach  a  new  host. 

The  worms  which  attain  the  reproductive  stage  in  man  enter  as  larva? 
with  the  food  and  drink,  having  made  their  first  development  in  animals 
the  flesh  of  which  serves  us  as  food;  in  some  cases,  however,  they  are 
derived  from  Certain  Of  the  lower  animals  that  do  not  serve  as  fond. 
ts,  again,  develop  in  water  or  moist  earth,  or  even  in  the  intestinal 
man,  so  thai  the  eggs  or  the  embryos,  which  pass  off  with  the 
dejections,  at  once  commence  to  develop  again,  provided  they  find  an 
entrance  into  the  human  intestinal  tract. 

Tin'  worms  which  <-\ist  in  man  only  in  the  larval  form  (as  the  cysti- 

»)  develop  from  eggs  which  have  come  from  sexually  mature  worms 

which    inhabit  different   animals.     They   are  taken  into  the  intestinal 

mostly  through   the  media  of   food  and  drink;    still  they  may  he 

also,  under  certain  conditions,  inhaled  in  air  containing  dust  which  lias 

in  it  iable  of  development,  whence  the  eggs  get  into  the  intesti- 

uplete  the  first  stages  of  development. 

Th<-   intestinal   parasites  produce  generally  very  little  disturbance, 

„rh  they  may  irritate  the  intestine  mechanically.     Those  that  suck 

ma  duodenale)  can,  if  they  are  present  in  great  nnm- 

prodnos  anemia,     The  parasites  which  take  up  their  abode  in  the 

reduce,  in  their  immediate  neighborhood,  slight  inflammation 

and  proliferation  of  the  tissues;  but  these  changes  can  produce  severe 

i  the  parasites  (larva?  of  trichina?)  are  present  in  the 

it  numbers.     Some  act  detrimentally  to  the  parts  through 

Bad  that  they  reach  a  large  size  (echinococcus  cysts)  and  thereby 

I  aside  and  compress  the  neighboring  organs. 

(heir  pathogenic  significance  depends  essentially  on  their 

locate  A   parasite  situated  in  the  muscles  or  the  subcutaneous  tis- 

'•s  slight  Bymptoms,  while  one  located  in  the  eye,  the  medulla 

oblongata,  the   heart,  or  any    vessel,  may   cause  severe  complications, 

under  certain  conditions,  death. 

Of  the  parasitic  Arthropods  [Arachnida  and  Inse*  />)  some  come  from 

tiie  outer  world,  some  from  infected  animals,  and  some  from  infected  men. 

Most  of  them  belong  to  the  Epizoa,  which  have  their  habitat  in  or  on 
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the  skin  and  die-  mucous  membranes  (Hob,  bedbugs  rims  itch- 

mites),  or  only  occasionally  take  tlnpir  nourishment  from  the  >kiu 
(gnats,  horse-flies,  fleas).  A  few  multiply  either  in  the  skiu  (itch- 
mites)  or  on  its  surface  (lioe).  In  the  internal  organs  is  found  onlj 
larva  of  an  arachnoid  {!'<  rdcutoma  denlicalatum  I .  In  bo  far  as  the  Arach- 
nida  penetrate  the  skin,  epidermis,  hair-follicles,  and  sweat-ghn 
cause  symptoms  of  irritation  and  inflammation;  the  bite  of  insects  that 
draw  blood  is  also  followed  by  an  inflammation  in  thr 


II.  Metastasis  and  Embolism,  and  their  Importance  in  the  Etiology 
of  Lymphogenous  and   Hamatogenous  Diseases. 

§  17.  Injuries  acting  upon  the  body  from  without  cause,  except  in 
certain  cases  (overheating  of  the  body,  lark  of  food  and  oxygen,  pnmon- 
ing  by  nerve-poisons,  etc.),  local  tissue-ehangt  s      Should  the  local  dis- 
ease be  caused  by  missiles,  dust,  poison,  or  parasites,  these  may  at  the 
same  time  introduce  foreign  substances  into  the  altered  tiaeeee.    The 
»f  this   is   that   the  primary  focus  of  disease  very  fre- 
quently contains   portions  of   the    body   which   have  been  set   free 
through  tissue-changes,  and  also  corpuscular  substances  which  have 
been  introduced  from  without,  both  of  which  are  capable,  OB  ICO 
of  their  ohernioo-physical  characteristics,  of  being  taken  up  by  tin  I 
currents  of  the  body,  or  by  the  blood,  and  carried  to  other  I 
where  they  again  I leeome  lodged.     If  the  anbatanc  asoluble 

will  be  carried  along  in  that  form  ;  if  they  are  soluble  they  will 
up  in  a  state  of  solution,  and  then  either  h  ad  01  d<'  axoretod  by 

the  excretarj  organs,  in  their  original  or  in  a  changed  form;  or,  fin 

o;.v  be  deposited,  once  more  in  solid  form,  in  some  other  organ  or 
if  the  body. 

Whan  i  oe  which  lias  penetrated  Into  the  tissues,  or  one  which 

has  become  free  in  the  hotly,  is  taken  ap  by  the  lymph-  or  l»lond-stream 
and  oarried   fco  other  parts  of  the  body,  and  there  deposited  among  tlw 
jjaanoi,  tli.-  proooafl  Ml  called  metastasis.     If  the  met 
a  pathological  change  in  the  tissue  involved,  we  speak  of  a  metastatic 
disease.     Inasmuch  as  the  latter  must  originate  either  in  the  1\  mph  <t 

in  tli*-  bl 1.  it  is  porrect  to  speak  ol  it  as  either  a  lymphogenous 

hematogenous  disease. 

As  has  been  seen  iu  the  preceding  chapter,  metastases  play  an 
<■♦•  dingly  important  role  in  the  pathological  processes  that  occur  during 
life,  and  yet  they  arc  not  all  of  equal  significance.     The  importer, 
the  metastasis  is  dependent  rather  upon  the  nature  of  the  tranaportad 
material. 

In  the  first  place,  the  size  of  the  metastatic  body  influences  gre 

fhe  OOnree  and  action  of  the  metastasis,  as  very  small  bo<  pees 

through  all  the  blood-vessele— area  the  capillaries— while  larger  doilies 

be  transported  only  through  vessels  the  diameter  of  which  when 

filled  Qgeeodl  tlair  own  diameter.     Should  one  of  these  bodies  in  anv 

■  either  the  pulmonic  or  the  general  circulation  and  be  cni 
ikiag  with  the  Hood-current,  its  further  progress  will  be  stopped  when 
it  reaches  one  of  the  mbdiviBions  of  a  vessel  which  has  a  aeJibra  too 
small  to  permit  the  body  to  pass,  and  then  the  latter  will  ping 
sel  more  or  less  j perfectly.     When  a  somewhat  lar- 
thrown  in  this  manner  into  a  vessel  it  is  customary  to  speak  of  the 
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occurrence  as  an  embolism,  and  the  body  that  remains  filed  iu  the  ves- 
sel is  called  an  embolus  or  a  thrombus  (Fig.  2,  b).     The  effect  of  an 
embolism  is  generally  to  Btop  the  vessel  more  or  less  completely  and  to 
iere  with  the  circulation;  yet  there  are  cases  ir»  which  the  resultant 
alterations  in  the  circulation  are  very  varied,  owing  to  the  fact  that  at 
one  time  either  a  complete  or  a  partial  compensatory  circulation  may 
be  established  behind  the  embolus,  while  at  another  tune  such  a  com- 
y  he  entirely  wanting  (see  Chapter  IJL).     li  the  compen- 
u  is  insufficient,  or  if  it  is  entirely  wanting,  the  tissues  supplied 
the  ramifications  of  the  plugged  blood-vessel  will  either  undergo 
deration  or  will  die. 
The  nature  of  the  transported  body  has  the  greatest  influence  upon 
the  subsequent  events  oi  the  metastasis.     If  it  is  a  small,  bland,  insolu- 
ble body,  its  action  on  the  tissues  will  be  very  slight ;  if  it  is  soluble  and 
chemically  active,  it  may  produce  very  marked  tissue-changes.     If  it  is 
mads  up  of  bacteria  capable  of  multiplication,  they  can,  by  increasing, 
a  pathological  change  similar  to  thai  which  occurred  in  the 
final  seat  of  infection.     It'  they 
are    tissue-cells    capable  of  growth 
I     increase,    they    may   induce    a 
pathological  growth. 

Metastasis     may    occur    in    the 

lymph-channels  as  well  as    in    the 

blood-vessels,  and  this  usually  takes 

place  in  the  direction  of  the  normal 

I ;  but  in  exceptional  instan- 

take  place  in  the  direc- 

u  opposite  to  the  current — that 

i    retrograde    metastasis    may 

In  the  lymphatic  channels 

such  a  change  in  the  direction  of 

118  when  the  normal 

escape  of  lymph  from  the  territory  involved  is  hindered  by  the 

page  of  the  lymphatics,  and  the  lymph  is  thus  compelled  to  seek   other 

imihir  condition  may  be  produced  in  limited  areas  supplied 

seals  situated  at  the  periphery  oi  the  body.     Then,  again, 

i  may  be  forced  hack  from  the  right  side  of  the  heart  and  from  the 

by  blood-waves  running  in  the  reverse  direction,  into  the 

peripheral  venous  brandies.     According  to  the  experiments  of  Arnold 

;  dogs,  foreign  b  nail  particles  of  wheat)  which  were  intro- 

l  into  the  jugular  veins,  crural  veins,  and  longitudinal  sinus  of  the 

dura  mater,  and  which  were  I  •  to  pass  through  the  capillaries, 

•  isd,  by  a  current  running  in  the  reverse  direction,  not  only  into 

'    unfcs,  but  also  into  the  smallest  branches  of  the  veins  in  the  liver, 

heart,  extremities,  dura  and  pia  mater,  and  orbits,  as  well  as 

into  the  posterior  bronchial  veins. 

If  there  chances  to  be  an  opening  in  one  of  the  septa  of  the  heart,  it 
1 4e  that  particles  circulating  in  the  blood  may  pass  directly  from 
of  the  heart  to  the  other,  and  so  give  rise  to  the  condition 
rossed  or  paradoxical  embolism. 
The  transported  pa rticies  start  in  the  first  place  from  the  primary 
e,  but  it  must  not  be  forgotten  that  such  a  transported  sub- 
stance may  a  second  time  undergo  transportation;  and,  further,  that  in 
a  metastatic  centre  of  disease  there  may  be  produced  a  fresh  crop  of 


Fio.  ~.    Xolttpte  ecnboU  la  the  brandies 

]juliii<>nnry  I  I  >f   the  rlirlit 

\ii>-rii«l  brunch:  b.embol 
lus,  iiasodiU.il  Willi  ii  condition  of  Uiromi 
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transportable   particles,  which  afterward  ran   I"  swept    along    by   *lje 
blood-  or  lymph-curreut  to  other  portion!  of  the  body.     There 
seo;uently  l)e  produced  from  one  metastatic  focus  of  inllammati 
new  metastases.     Finally,  it  also  happens  that  diseases  plainlj  dejiend- 
cut  up««u  some  contamination  of  the  lvmph  Of  blood — and  which,  there- 
fore, may  rightly    lie   termed  lymphogenous  uud   hematogenous   fttfr 
eases — are  developed  without  our  being  able  to  find  the  primary  . 
from  which  the  disease  started.     As  inch  centres  often  contain  1  »a . 
which  can  originate  only  in  the  outer  world,  one  must  suppose  that 
these  organisms,  which  ordinarily  produce  Inflammation  at  the  point 
of  entrance,  may  under  certain  conditions  enter  the  tisfl  I  ntu- 

ally  roacih  the  blood- and  lymph-channels,  without  censing  such  changes 
at  the  point  of  entrance,  and  that  afterward  their  proscnoo  in  these  t 
may  be  discovered— a  chain  of  circumstances  which  g 
belief  that  a  cryptogenic  infection  may  take  p&uc,  and  thai  thr  metas- 
f,it>,  yam  asftOTM  the  appearance  of  a  primary  affection.     Tin 

happen  not  only  when  nethological  changes  are  entire^  abaejri  at  tie 
point  where  the  bacteria  entered,  but  also  when  thej  maj  at  onetime 
Live  been  present,  but  afterward  entirely  disappeared  before  the 
of  the  examination. 

ii  18.  The  bodies  which  may  be  subjected  to  transportation  in  the 
process  of  metastasis  ran  advantageously  be  divided  into  *i\  u  roups, 
in  which  arrangement  both  the  source  and  the  nature  of  the  t  laij^jKirtsd 
bodies,  as  well  as  the  effect*  of  the  metastases,  will  be  !  hate 

received  due  consideration. 

The  first  group  is  made  up  of  insoluble,  lifeless  substam-es  composed 
of  vi-ry  small  particles,  whieli  enter  the  body  from  without  and  n 
may  DC  called  dust-particles.     The  majority  of  them  m  bodj 

by  way  of  the  respiratory  tract,  and  pass  from  the  lungs  into  its  tissues. 
A  few  may  enter  the  tissues  by  unintentional  or  intentional  wi 
(tattooing).     Most  frequently  they  are  partieles  of  soot,  coal,  and  si 
while  less  frequently  they  are  metal,  porcelain,  tobacco,  hair,  ai 
other  dusts.     In  tattooing  of  the  skin,  soot,  cinnabar,  and  other  granu- 
lar coloring-matters  play  a  part. 

How  the  tissues  of  the  organism  behave  toward  these  bodies  will 

dc  places  (see  Chapter  VI.,  Part  III.,  and   Chapter 
IV.,   Fait    IX.  i.       It  is  onl  'ion    here    V- 

dusts,  sometimes  in  a  free  state,  sometimes  within  the  cells  of  the  tis- 

are  deposited  in  the  tissues  at  the  point  of  entrant 
time  in  the  lymphatics  and  lymph-glands.    In  the  Kattea 

remain  for  a  lifetime;  but  when  there  is  a  gnat  deposit  the] 
bilit  '  kheil  h  ing  transported  to  remoter  spots,  thi 

likeh  to  take  place  when  the  lymph-glands  undergo  soft 
ii  <>f  the  great  quantity  of  partieles  deposited  in  their  subsi 
\eite  inflammation  and  proliferati  m  of  the  tissu<  -  iu  tbeir  i 
borhood.     As  a  result  of  this  intlammation  the  affected  l\mph-gl 

k  <l"\\n  and  establish  a  communication  with  a  neigh" 
tg  rein,  and  this  is  especially  apt  to  occur  at  the  hilus  of  the 
where  eventnallj  the  contents  ot  the  gland  find  then  times 

immediately  ,  sometimes  more  slowly— into  the  calibre  <>f  the  hlood-ves- 
s<  1,  and  ultimately  into  remoter  parts  of  the  vascular 
ing  to  Arnold,  dust  in  the  lung  can  lodge  dirccth  in  the  wall 
,  vessel,  and  thence  penetrate  even  as  far  as  into  the  intima.    Then  again, 
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u  tides  from  a  broken-down  lyniph-Kluud  cau  enter  into  tbo  lyini-li- 
stream.  and,  if  not  a^ain  arrested  in  some  lymphatic  gland,  may  rei 

the   1>1 l-stivam.     It  is  also  conceivable  that  Softened  lymph-glands 

ma  directly  into  the  thoracic  duet. 

As  numerous  experiments  have  shown,  the  dust  which  may  gain  an 
:  ranee  iuto  the  blood-vessels  renmins  in  the  circulating  blood  for  an 
extremely  short  time.     Tims,  for  example,  if  even  a  relatively  Iai 
amount  should  be  artificially  introduced  iuto  a  vein,  at  the  end  of  a  few 
hours  it  will  be  found  to  have  disappeared  entirely  from  the  circulating 
©d.     The  greater  part  is  collected  in  the  rai>illaries  of  the  liver,  of 
•  spleen,  and  of  the  bone-marrow,  and  is  there  found  partly  within  the 
and  partly  free,  in  the  latter  case  adhering  to  the  inner  sur- 
face of  the  endothelial  cells.    After  a  abort  time  there  commences  an 
tii  »u  i  if  leuci  H'vteH  containing  the  particles  of  dust  out  of  the  blood  - 
■  that  1 be  dust  collects  more  and  more  in  the  tissues,  where 
it  is  h.  Id  partly  within  wandering  cells,  partly  in  fixed  cells,  and  in  part 
long  while—under  certain  conditions,  even  for  a  lifetime.     In 
the  m<  an  time  a  part  is  carried,  within  the  lymphatics,  to  more  distant 
uablfa  and  there  deposited — namely,  in  the  portal  and  cod  iac  lymph- 

f lands.     Still  other  dust-eells  can,  according  to  the  researches  of  Kun- 
el  and  Biebel,  reach- -through  the  capillaries  of  the  lungs  and  the  par- 
ench\  ma  of  the  tonsils,  and  doubtless  other  lymphoidal  apparatus,  as  in 
the  intestine-  the  surface  of  one  of  these  three  cavities,  and  thence  be 
discharged  externally.     From  the  liver  they  may  bo  discharged   by 
means  of  the  bile.     Accord i  ng  to  t  thservath  >ns  whieh  one  can  often  make 
iutlamed  organs,  the  wandering  leucocytes  are  able  to  transport  to 
cumbers  the  foreign  particles  which  lie  among  the 
lungs,  the  intestinal  tract,  and  other  organs,  and  in  this 
manner  i  lean  the  tissues. 

Thi  gmup  of  portions  of  the  substance  of  the  body  which  are 

occasionally  transported  from  one  spot  to  another  by  means  of  the  blond  - 
i  of  the  remains  of  tissues  and  of  cells  of  the  paren- 
chyma of  organs,  in  addition  to  dead,  coagulated,  and  broken  -  up  blood- 
constituents.  Among  tissue-necroses,  the  elements  which  most  fre- 
quently find  their  way  into  the  circulation  are  fat-drops  (Fig,  3,  ht  and 
and  this  i  specially  when,  through  trauma  or  some  other 

as     as,  for  instance,  hemorrhages— one  of  the  tissues 
is  finding  of  fat-drops  occurs  most  frequently  after  the 

•  struction,  and  violent  agitation  of  fat-tissues,  such  as  are 
in  the  different  panniculi  adiposi  and  in  the  marrow  of  bom 
I  tuav  also  find  its  way  into  the  circulating  blood  after  destruction 
Brer.    Of  the  parenchymatous  cells,  those  which 
[uently  find  their  wu\  into  the  blood  come  from  the  liver  (Tur- 
nk*r,  von  Recklinghausen,  Schmorl,  Luhat^chi; 
re  placental  cells  (Schmorl,  Lnbarsch,  Lensden)  and 
.1  int  sella  of  bone-marrow  (Lubarscli)  encountered.     All  of  these 
rally  transported  to  the  arteries  and  the  capillaries  of  the  lung; 
■  ■••.  may  also,  through  a  retrograde  action  of  the  current,  be  thi 
into  the  veins:  or,  through   paradoxical  embolism,  they  may  find 
ito  the  arteries  and  capillaries  of  the  systemic  circulation. 
'd  toxic  injuries  and  hemorrhages  in  the  affected  tissues 
ver:  i posed  of  liver-cells  and  the  giant  cells  of  bone* 

1-cell  emboli,  iu  the  form  of  multinuelear  giant  cells, 
obs  rperal  eclampsia,  but  it  is  maintained  by  Lensden 
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that  they  are  also  encountered  in  the  course  of  a  normal  pr  In 

pathological  conditions  of  the  intima  of  the  heart  or  the  1 
degenerated  endoiheHcd  tills,  broken-down  and  degenerated  iwniftoi  at  the 
\fthe  intima,  parttom  o/th>  and  similar  material 

may  enter  tlie  blood-stream.     Fragments  and  disintegrated  /•■ 
blooi l-i  nrftusrk's  may  emanate  from  hemorrhagic  foci  or  even  frw 
blood-vessels  themselves  (as  in  the  case  in  which  the  blood  cin'ul 
in  them  has  begun  to  degenerate  through  the  influence  of  some  tun 
agency),  and  in  this  condition  they  may  form  a  part  of  the  circnh 

L     On  the  other  hand,  Coagulated  mastet  of  HOOd  enter  tin*  circula- 
tion when  a  thrombus— i.e.,  bl<  >od  coagulated  in  tin 
III. V  -breaks  loose  from  its  attachments,  either  iji  toto  <>r  in  fv 
The  fate  of  tlie  last-named  substances  is  dependent  upon  tl 
and  physical  characteristics.     All  fragments  that  arc  of  greater  calibre 
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than  the  capillaries  remain  impacted  In  the  bifurcations  of  the  ami 
(Fig.  2,  A),  and  generally  effect  ooclnaionol  the  vessel.    This  usual 
results  from  thrombi  dislodged  from  other  localities,  or  from  fragmenti 
of  them.    The  fat-droplets,  on  the  other  hand,  generally  pass  info  the 
oapillaries,  and  some  remain  there,  while  others  pass  through   their 
himina  and  become  arrested  only  In  some  other  locality.    It  is  be 
the  fat-dropleOI  occasionally  pass  into  the  veins  and  then  into  the  heart 
Ihat  are  hud  them  collected  especially  in  the  capillaries  of  the  1 
(Five.  B,  />).     They  may  pi,  howerer,  still  further;  passing  through  the 
lung,  they  may  reach  the  capillaries  of  the  major  circulation,  and  thence 
•  the  intertnbnlar  and  glomerular  capillaries  of  the  kidney  (Fig.  4. 
b),  and  occasionally  they  are  also  found  to  some  extent  iu  the  capilh 
Of  ttm  brain.     Fat  emboli  in  the  capillaries  produce  noticeable  altera- 
tion* in  the  circulation  onlv  when  th<  resent  in  great  nun; 
but  when  this  is  the  case  they  can  prodw 

Ibebodt  (Virohow).    Furthermore,  fat  is  destroyed  in  the  i>! 

metabolic  changes. 

When  transported  by  means  of  the  arterial  circulation,  pare 
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remain  fixed  in  the  arterioles  or  capillaries,  the  stoppage  occurring 
fa  mutt  when  the  liver-colls  enter  the  circulation  era  vntsst\    At  the 
>int  of  impaction  their  presence  can  produce  a  collection  of  blood- 
plates  associated  with,  a  hyaline   coagulation,  this  occurrence  taking 
plM6  lit  J  >  of  emboli  formed  of  liver-cells.     The  cells  themselves 

do  not  multiply,  but  may  remain  intact  for  a  certain  length  of  time  (nc- 
OOldiQg  to   Lubarseh,  three  weeks)  and  thou  gradually  die,  when  the 
ism  dissolves,  aud  the  nuclei  swell  or  shrink  and  lose  their  chro- 
matin.    In  inultinuclear  cells  the  dissolving  is  followed  by  a  cluster- 
therof  the  nuclei.     The  locality  where  fragments  of  thrombi, 
or  thromi>i  which  have  become  detached,  are  arrested  is  determined  by 
the  size  of  these  masses  and  by  that  of  the  vessel  in  which  they  happen 
to  U-.     Inasmuch  as  thrombi  can  be  produced  in  the  veins,  in  the  right 
'.  and  In  the  pulmonary  arteries,  as  will  as  in  the  wins  of  tliv  lung, 
in  (he  left  heart,  and  in  the  arteries  of  the  body  (see  Chapter  HI.),  it  is 
tible  for  emboli  to  occur  in  any  of  the  arteries  of  the  major  aud 
min..r     circulation;     and,    further- 
more,    emboli     frequently     remain     trmw mmm mm  M,imr~.y\ r ' iirfitnr 

at  the  bifurcation  of  the  arter- 
ies, f.  .miing  straddlingemboli  (Fig. 
Through  transportation  in 
tli-  direction  of  the  current, 

boli  may  be  carried  ont  of  the 
great «'T  veins  into  the  lesser.      De- 
bt of  the  heart  may 
i  paradoxical  embolism. 
ctii  ns  of  debris  from 
thr  blood-oorrms 

is  of  them,  fatty-degene- 
rated and  broken-down  endothelial 
(V'll.-i,    etc,   in   the   siiino   manner  us 
happens  to  particlea  of  dust,  either 
incorporated  into  the  sub- 
-»  of  e.'lls  or  remain  entirely  free;  in  both  of  which  conditions  they 
inickly  removed  from  the  circulation  and  deposited  in  the  w\ 
the  liver,   and  the  bone-marrow,  where  they  undergo  further  changes 
Nevertheless  the  products  resulting  from  the  de- 
blood  form  colored  and  colorless  deposits  in  the  organs 
ed,  and  remain  there  as  such  for  a  considerable  period  of  time 
\.  of  Chapter  IV.). 
A  third  group  of  substances  which  produce  metastases  is  composed 
I  ing  cells  which  have  originated  in  foci  of  growing  tissues,  and  are 
:.  •  other  organs  through  the  lymphatics  or  through  the  blood-ves- 
i  which  latter  they  find  an  entrance  by  a  direct  rupture  of  the 
!.     This  process  is  observed  when  a  tumor,  which  has 
baraetertstic  of  growing  by  a  sort  of  infiltrative  process,  develops 
part  of  the  body;  and  the  transportation  of  living  cells  from 
tumor  to  other  spots  in  the  body,  partly  by  way  of  the  lymphatics 
;lv  by  way  of  the  b]  els,  gives  rise  to  the  formation,  by 

tion,  of  metastatic  daughter-tumors  (see  Chapter 
Vfl  >.     Metastasis  most  frequently  occurs  in  the  natural  direction  of 
I-  and  lymph-streams;  but  it  may  also  b«j  effected  by  backward 
tporiation,  which  explains  how  a  tumor  which  has  broken  into  one 
of  tli-  the  body  produces  daughter-tumors  in  the  region 


fig,  t.— Fiit-on holism  of  Um  kidney.    (Mm- 
mixture:  safranlne.)     ,4, Glomeruli  with 

dilmki  fiit  In  the  i-aplllarlt*;  la  tho 

Ini.'iruiHilnr  cjipiilurii^.     Magnill<ti  ]«J 


46 


THE    SPREADING    OF   DISEASE    THKoll  JUOl  T    THE    l'.<  >l»\ 


drained  by  another  vein.  A  backward  metastasis  is  frequently  seen  in 
the  lymphatic  s\  stem,  when  closure  of  one  part  of  the  lymph-channels 
occasions  a  change  in  the  direction  (if  tho  current. 

As  a  fourth  group  we  may  mention  all  those  processes  which  are 
characterized  by  tho  entrance i  of  vegetable  and  animal  parasite*  into 
the  circulation.     If,  under  these  circumstances,  these  organist, 
find  conditions  suitable  for  their  further  development,  they  are  quickly 
eliminated  from  the  blood-current  and,  under  tho  influence  of  the  d 
Ik>H»3  changes,  destroyed.     Jiut  if  they  am  able  to  reproduce  thi 
anywhere,  they  will  lead   to   the   production  of  metastatic   infectious 
foci,  which  are  located  primarily  in  the  vascular  system,  but  may  also 
force  their  way  from  then*  into  the  surrounding  tissues.    When  tne  in- 
vading t  osistof  bacteria,  the  secondary  infection  will  ha\ 
same  character  as  that  of  the  primary  focus  (pee  als.»  Chapters  IN 
and  XI.).     Should  an  embolus  contain  organisms  which  possess 
power  of  inducing  necrosis  «>f  the  tissues,  iutiainiuation,  and  putrid 
malposition,  there  will  l>e 'produced,  along  with  &e embolism  end  the 
diBturbanees  in  the  circulation  which  necessarily  accompany  it,  suppu- 
ration and  slonghing;  or,  in  other  words,  there  will  l>o  a  transj>or1 
of  the  very  same  process  which  ran  its  course  at  the  original 
ins  etiou. 

As  a  fifth  group*  of  metastatic  prnonanon  may  U>  classed  I 
following  pathologieal  occurrences:  first,  those  cases  in  which  constitu- 
ents of  the  human  body,  having  undergone  solution,  pass  into  tlie 
circulation,  ate  carried  to  some  other  part  of  tho  body,  and  are  then 
deposited  in  the  new  location  in  a  solid  form;  and  second,  thoi 
which  substances  are  taken  up  into  the  body  from  the  outer  world  in 
■  unsolved  condition  and  are  then  deposited  in  the  tissues  in  a  solid 

form.    Most  frequently  it  happens  that  the  ooloring-mattera  of  the  bile 

are  taken  up  En  solution  into  tin?  blood  within  the  liver,  are  than 
tributed  to  different  tissues,  and  at  the  BSmS  time  produce  granular  or 
illiiie  deposits of  bthrpigmenL     y<'t  Infrequently,  m  the 

,  I-,-!,,  finsi  I,  a  undergo  solution  in  the  blooash 
and  are  deposited!  In  the  form  of  drops,  granules,  and  ci  is  the 

ii.  liver,  and  kidneys.     Sub&tancea  derived  from  thecoloriri 

of  (he  bl /  in  hemorrhagic  foci  may  also  be  taken  up  into  t!i<'  circul 

and  distributed  to  various  orgi 

In  rapid  rssbsorption  of    portions  of  the  skeleton,   En  are 

brought  into  solution  in  great  quantities,  sndmay  produce  osJcare< 

depositi   in   thfl   mucous   m<  niliraiK  lanes,  the  stoniaeh,  < -r  I 

kidneys. 

Preparations  of  silver  used  medicinally  for  s  long  time  d 
a  deposit  of  Bneoranaii  «roJ  a  grnyiah-brown  color  in  van 

organs.    Tho  tissues  most  frequently  affected  are  the  connective  tisa 

the  skin,  the  glomeruli  and  connective  tissue  of  the  medullar]  sub- 
of  the  kidney,  theintimaol  the  larger  blood-vessels,  the  ad*. 
titia  of  tho  smaller  arteries,  the  tissues  in  the  neighborhood  oi  the  nm- 
cous  glands,  the  oonneotivs  ti-  the  mtestuaJ  villi,  the  chon 

plsxnses  of  the  cerebral  ventricles,  nnd  tho  serous  membra 

The  fact  that  tho  epithelial  tissues  and  the  cerebrum  art 
shows  thai  n\e  tendency  exhibited  by  t  and 

that  this  selective  tendency  differs  materially  from  that  which  is 

clttetl  u  bi 
..I  in  um  llnl  pangraj 
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the  case  of  a  metastatic  deposit  of  the  corpuscular  elements.     It  is  well 
-nme  that,  for  this  excretion  ami   precipitation  of  substances  in 
!ntiou,  the  cheimco-ph\  -sical  character  and   the  functional  activity  of 
the   tissue  which  come  into  contact  with  the  blood  containing  these 
I  exert  a  determining  influence  (compare  Part  XI.  of  Chap- 
ter l\ 

If  a  large  amount  <d  air  gains  entrance  to  the  right  heart,  as  may 

occur  fmm  the  wounding  of  a  large  rein  in  the  neighborhood  of  the 

thoracic  cavity,  or,  which  happens  more  rarely,  from  the  opening  oi  Hhe 

of  the  stomach)  bj  an  ulcerative  process,  the  air  mingling 

with  the  blood  produces  a  foaiiiy  mass,  which  tho  contractions  of  the 

able  !<■  drive  onward.     In  consequence  of  this,  the 

contains  little  or  no  blood,   the  aortic   pressure  falls,   and 

the  individual  speedily  dies.     Should  the  air  enter  the  right  heart  only 

in  slight  or  in  interrupted  amounts,  aird nibbles  ate  formed  which  may 

circulate  through  the  eutire  body.     Larger  amounts  sometimes  remain 

for  a  time  in  tLd  vessels  of  the  major  or  minor  circulation,  cause  their 

closure,  and  give  rise  to  disturbances  of  the  circulation  which  may  in 

turn  cause  disorders  <>f  the  nervous  and  respiratory  functions.     If  this 

dition  d«ies  not  produce  death,  the  air  is  reabsorbed  after  a  time. 

If   the   lung-tirfstie   is   ruptured  by  some  traumatism  or  by  violent 

ighiug,  crying,  or  vomiting,  the  sir  may  enter  the  connective-tissue 

spaces  and  lymphatics,  and  may  extend  along  these  into  remoter  parts 
of  the  lungs,  into  the  pleura  and  the  mediastinum,  and  even  .nit  as  fai 
as  the  skin,  thus  giving  rise  to  conditions  which  are  termed  rm^/ujsrtmt 
of  the  skin,  of  the  subcutaneous  tissues,  of  the  mediastinum,  etc.     Un- 
rtain  circumstances  the  air  may  spread  throughout  a  considerable 
'     D   of    the    subcutaneous    lymph-channels   and    connective-tissue 
ices,  and  when  this   happens  the  skin  presents  a  blowu-up  appear- 
ance, and  pressure  upon  it  produces  a  crackling  sound. 

-Id  beUCTM  that  the  Iv  DOphatio  elands  form  a  f  f>>r  dust,  find  that 

nly  ;ifter  the  rupture  of  a  lymphatic  gland   into  S  blood-\t>sscl. 

supported  by  the  results  of  numerous  exjierhnenis,  seems  to  me 

I  r»  in  which  the  gland-structure  is  still  not  too  much  altered. 

.  that  wlifii  the  lyro]  d,  from  being  overloaded  with  duet, 

«may  discharge  en-down    material    through  their  efferent 

\s  will  be  ahown  later  (compare  Part  in.  of  Chapter  VI.),  it  la  an  Invariable 
ihatwb  ussue-masaea  are  present  In  the  midat  of  living 

metering  cella  will  be  sum  to  appear,  and  these,  ao  far  m  la  peeaibie, 
their  i     stance  a  ■mailer  or  larger  quantity  of  whatever  corpuscular  nu- 
iappen  to  be  present.    This  materia!  is  then  carried  further  illy 

to  i  and  lymphatic  glands.     Very  probably  thl  a  material  ie  Utilised 

>  far  as  it  is  capable  of  I  Heed — for  the  nonriahment  of  growing  tiaane-cella.* 

i   Eunice!,  cinnabar  and  Indigo  granulet  I  int. » the 

g  are  rapidly  taken  up  b]  icj  tea,  and  la  one  or  two  houra 

lobe  found   free  In  the  blood.     At  the  end  of  twenty-four  hours  the 
ea  have  all  paaaed  out  of  the  cixculatisni  and  lie  be  the  moat 
ipillaries,  the  largvst  tiumber  being  found  in  the  capillar! ea 
ii.  liver,  bone-marrow,  and  the  lungs,  while  rand  in  smaller  aura* 

and  in  still  smaller  numbers  in  the  capillaries  of  the  heart-mo 
nd  of  two  hours  granule-containing  eelta  and  free  granules 

!   after  a  few  days  they  have  almost  en- 
an  the  vesw  re  then  men  parti*  in  thi 

v  in  the  fixed  cells, as  well  as  in  ti  Is  of  the  splenic  pulp  (Ponftck) 

r,  "Exper,  unfl  der  Tuberkelelemen  burg, 

-    iiber  den  Bnu  und  die  Entwickelung  des  Granulatli 
Zieyler,  \  i  i 
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and  t.i  the  Ysx^marr'.** .  Ti#j  may  «r*n  at.  11  be  found  La  these  organ  urns  weeks  after- 
ward iHo1Ut,*r.r..  Lar»3*r  ham; .  Both  in  fr-.«*  and  la  d»n»  woe  of  the  zranale-boldijg 
tjf.nh  t,tA  ?r.*.r  way  ;nv,  r.ne  Isimen  of  the  ai-^oii  and  bronchioles  of  the  long*,  and  are 
th+tt  rt'urharsp-d  from  the  *j«md  by  the*:  channel*.  In  a  thort  time  after  the  injection 
a  Ury*  j/.r.ion  of  the  grraftulea  of  coloring-matter  are  found  adhering  to  the  endothelial 
'*IU  ot  the  hrfAt.ir,  rjtpi;.arie*.  while  a  second  portion  are  found  in  the  leucocyte*,  which 
)»»/•/  on  f-ncajj*:  froir>  r.i.e  *.»-**eU  into  the  ti*»u**.  From  this  pvtnt  many  of  them  manage 
v,  enter  the  V}  muriatic*  of  the  li  ver  and  then  ultimately  reach  the  Lymph-glands.  Finally, 
a  portion  of  r.h»-  (rrar>i.iea  are  caat  out  with  the  bile,  bat  by  what  course  they  manage  to 
f.hU'T  this  fl'ji'l  14  u*i*.  known.  In  dojw  the  pigment  granules  also  collect  in  the  tonsils, 
* tid  Are  carried  by  the  leucocytes,  into  which  they  penetrate,  through  the  epithelial 
cover \  ns(  to  the  outer  surface. 

A'/onling  u>  the  obsfrvatiorui  of  Jadassohn  (" PismentTerschleppung  aus  der  Ilaut." 
Anh.  f.  Iterm..  'i\  M.,  \»'.ri)  and  Sjhmorl  ("Piirmentverschleppung  aus  der  Haut."  Cea- 
tralU.  /.  titty,  /'nth..  4  M..  1W*S).  skin  pigment— both  that  which  i*  normal  and  that 
whi'-h  i*  tliK  reault  of  some  pathological  procew — may  be  transported  fn>m  this  part  id 
\\w  \nn\y  and  I'xltfi-d  In  the  lymph-gland* ;  iu  other  w«>rda.  %  pigment  metastasis  may  take 
place. 

III.  Secondary  Local  and  General  Diseases — Auto-Infection Dis- 
eases Caused  by  the  Cessation  of  the  Functional  Activity  of 
Certain  (Hands. 

ft  I'.*.  If  it  local  tissue-change  is  caused  by  any  injurious  influence,  a 
primary  local  or  organic  disease  will  occur,  which  is  accompanied  by 
a  disturbance  of  function  of  the  affected  part  or  organ.  If  the  injurious 
agent  finds  its  way  into  the  juices  of  the  body  and  into  the  blood,  with- 
out causing  any  noticeable  changes  at  its  point  of  entrance,  although 
inside  the  IhkI.v  it  induces  local  alterations,  we  may  s])eak  of  the  condi- 
tion as  a  solitary  or  multiple  lymphogenous  or  hematogenous  local  or 
organic  disease. 

Tim  local  malady  may  remain  confined,  during  its  eutire  course,  to 
the  organ  originally  affected,  and  yet  it  is  a  very  common  occurrence 
for  Homo  secondary  organic  disease,  or  even  for  a  general  disease,  to 
develop. 

Oneway  in  which  a  jxithoh-Mjicdl  pwetts  may  extend  to  other  jmrti 
of  the  /»«.</// \h  by  the  process  of'  metastasis — described  already  in  g  18. 
tt  is  in  tliis  way  that  not  merely  isolated,  but  also  often  a  large  number 
of  f«»ei  of  disease  develop  with  such  extraordinary  frequency  in  the  liv- 
ing bod\ .  In  many  cases  the  tjrnerah'zathn  of  this  pnKiss  by  aid  of  the 
blood-  and  1\  mph-chaiinels  is  so  widespread  (as  in  tuberculosis,  sup- 
purations, and  carcinomatous  growths)  that  the  majority  of  the  organs 
will  lie  found  to  contain  such  foci  of  disease,  and  that  at  the  same  time 
they  will  gi\e  unmistakable  evidences  of  being  more  or  less  disturbed 
in  their  functional  activity,  according  to  the  exteut  to  which  each  is 
imohed. 

A  second  group  of  pathological  phenomena  owe  their  origin  to  the 
fact  that  poisonous  pnnlucts  are  generated  in  the  primary  foci  of  dis- 
ease, and  that  these  products,  when  taken  up  into  the  juices  of  the  body 
and  into  the  blood,  produce  upon  many  of  the  organs  effects  which  may 
Iv  di  Mciuifcd  as  due  to  \  •■  ■;'<■  ?».■'•<•/  l-tf  >»h<tam't.<  which  have  emanated  from 
•  n.  >. .  This  form  of  intoxication  is.  as  I  have  already 
i  \. '.:..:;<  d  in  *  1 4.  of  extremely  frequent  occurrence  in  the  infective  dis- 
,^,-v  ;,vd  *J\es  ii>e  not  oulv  to  secondary  degenerations  of  different 
.  :v  ,:  -.  \  \\i  aNo  to  general  disturbances  of  the  metabolic  processes— 
-•-./  :Vr  <vv.v.;\e.  a>  a  foxerish  increase  iu  the  heat  of  the  body,  and 
>  -v  .l.iv.a*;;-..^-:  tl-.e  central  nervous  s> stem.— manifestationa  which 
:. ..-.,. i:e  t'..e  » \istt  v.oe  of  a  mow  or  less  severe  general  dia 
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third  mode  of  distribution  of  pathological  processes  throughout 
the  bodj  becomes  possible  by  reason  of  the  fact  that  the  integrity  and 
the  normal  functional  activity  of  many  organs  are  dependent  in  large 
measure  upon  the  function  of  certain  other  organs,  and  upon  the  further 
fact  that  the  organism  as  a  whole  has  need — if  it  is  to  maintain  a  normal 
•tditlOD  for  any  considerable  period  of  time — of  the  perfect  functional 
working  of  all  its  organs,     Accordingly  there  is  a  large  group  of  local 
^(im-s  which  oiri'  their  origin  to  the  imperfect fwm  fumed  ta 
/'  tliis  or  thai  organ* 
*  finally,  it  is  not  a  rare  event  for  normal  products  of  metabolism— 
which,  under  normal  conditions,  are  cast  out  from  the  body  or  else  are 
consumed  again — to  be  retained  in  the  body  and  to  escape  being  con- 
sumed; in  which  event  their  influence  upon  the  tissues  of  the  body  pro- 
daces  conditions  which  may  be  described  as  an  auto>4totoxioati<m, 

Auto-intoxications  are  iu  some  measure  the  result  of  the  defective 

fractional   activity  of  certain  glands,  and   y.t   they  may  also  develop 

under  other  circumstances;  ami  furthermore  the  disturbance  of  ii>e  J'khc- 

m  of  certain  glands  mag  cause,  not  only  autoi&tozxoaH&nsi  but  "ho  other 

)    Secondary  diseases,  which  develop  in  consequence  of  certain 
organic  affections,  occur  with  extraordinary  frequency  as  a  result  of 
nl  alterations  of  the  blood  and  of  the  circulatory  apparatus. 
The  vascular  system  and  its  contained  blood  have  relations  to  all  the 
sues,  and  accordingly  diminution  in  quantity  and  diseases  of  the  blood, 
wll  as  pathological I  alterations  of  the  hh  ><><!- vessels,  very  often  produce 
iaeased  conditions  in  this  or  that  tissue,  or  even  in  the  entire  bo&j  .     If 
amount  of  hiemoglobin  in  the  Wood  is  diminished  bj  a  dceo 
the  number  of  red  bh tod-corpuscles  (oligocythemia),  or  by  some 
thological  change  in  the  corpuscles   themselves,   or,   finally,   if  the 
-dobin  be  made,  by  the  action  of  carbon  monoxide  (>J  10),  in  a 
incapable  of  taking  up  the  oxygen  from  the  air,  the  normal 
A  of  would  no  linger  be  carried  to  the  tissues  of  the  body. 

ntly.  if  the  amount  of  oxygen  conveyed  to  the  tissues,  under 
circumstances  just  stated,  sinks   below  a  certain  point,   deficient 
trition   and  its  attendant  fatty  degeneration  will  result;   in  fact,  in 
fionul  cases,  this  deficiency  of  oxygen  may  produce  death,  by  caus- 
ing a  paralysis  of  the  nerve-centres. 

mid  the  arteries  be  closed  by  thrombi  or  emboli  (compare  $  17  and 
ill.),  or  narrowed  or  actually  closed  bj  thickening  of  their  walls, 
happens  in  the  arterial  disease  known  as  arteriosclerosis,  the  regions 
the  arteries  thus  affected  become  the  seat  of  local  deficiencies 
n  and  in  oxygen-supply,  of  local  asphyxia,  and,  later,  of  de- 
processes  which  very  frequently  end  in  the  death  of  the  tissues 
and  sometimes  also  of  tlie  connective-tissue  framework  of  the 

In  the  cerebrum  and  spiual  cord  the  alterations  in  the  b] or >d- vessels 

-nd  to  produce  isohfBmio  softening  processes  (see  Chapter  IV.),  which 

f  cause  paralyses,  and  not  infrequently  end  in  death.     In  the 

changes  in  the  vessels  produce  diffuse  fatty  degeneration,  or 

nine  of  the  heart-muscle,  as  a  result  of  which  the  function  of 

disturbed,  or  it  may  even  become  entirely  insufficient     In 

the  secreting  glandular  parenchyma,  together  with  a  por- 

f  the  connective  tissue,  undergoes  necrosis  and  atrophy,  and  the 

of    I  nbstances   produces  local   or  widespread    shrinkinga 
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that  they  are  also  encountered  in  the  souse  of  a  normal  p>  la 

pathological  conditions  of  the  intimu  of  the  heart  Off  the.  hloiid->  easels, 
uegenerated  endothelial  ceUst  broken-down  and  degi  /  tea 

tissue  of the  iiitijim,  portion*  of  the  voices  and  similar  material 
may  enter  the  blood-stream.     FYa/fttU 

bloOQr-COrpUScteB  may  emanate  front  hemorrhagic  foci  Off  even  froj 
blood -vessels  themselves  (as  in  the  case  in  which  the  blood  eircul 
in  them  has  begun  to  degenerate  through  the  influence  <>f  nome  hai 
■genoy),  ami  in  this  condition  they  may  form  a  parte!  the  circulating 
Mood.  On  the  other  hand,  coagulated  pieteai  of  Mood  enter  tin 
tii  ii  when  a  thrombu*— i.»\,  blond  coagulated  in  the  vessels  (seeCh 
TIT.) — breaks  loose  from  its  attachments,  either  in  t<>f>i  or  in  fr 

The  fate  of  the  last-named  substances  is  dependent  upon  their 
and  physical  characteristics,    AH  fragments  that  are  of  go  it.  r  oaUhn 
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Ho.  a— TM-«Aol»Mn  of  the  ;  EMn  ;  wfrnnfn,'    n.  AtierU*  plugged  1>y  tit 

fat ;  f',  fot-dnipa  in  M|>Ulari-  Is  la  the  tlvvoll.     MNgnltfod  1«»>  liuuiKtrm. 

than    the  capillaries  remain   impacted  in  the  bifurcations  of  ti 

(Fig.  2,  ft),  and  generally  effect  occlusion  of  the  vessel.     This 

tta  from  thrombi  dislodged  bom  other  localities,  or  from  fragments 
of  them.    The  fat-droplets,  on  the  other  hand,  generally  pass  int 
capillaries,  and  some  remaiu  there,  while  others  pass  through   I 
lumiua  and  become  arreeted  only  in  some  other  locali^  .     It  is  because 
the  fat-droplets  occasionally  paei  into  the  veins  and  then  into  the 
that  we  find  them  collected  especially  in  the  capillaries  of  the  tangaj 

(Fig.  .'{,  /-).     Thej  may  go,  howCTer,  still  further;  parsing  through  the 
lung,  they  may  reach  the  capillaries  of  the  major  circulation,  and  thence 
r  the  intertnbnlar  and  glomerular  capillaries  of  the  kidney  (Kg.  4, 
ft). and  occasionally  they  are  also  found  to  some  exteut  iu  the  capill 
of  the  brain.     Fat  emboli  in  the  capillaries  prodnoe  noticeable  a  I 
tious  in  the  circulation  only  when  they  are  present  in  great  numb 
but  when  this  is  the  case  they  can  produce  oedema  at  various  pi*  i 
the  body  (Yin-how).     Furthermore,  fat  is  destroy., 1  in  the  progress  of 
metabolic  changi 

When  traneported  by  means  of  the  arterial  circulation,  pareuchyiua 
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5       destruction  of  large  portions  of  the  parenchyma  of  the  kidney  is 
"lowed   by    increased  arterial    pressure  m  the  aorta,  increase  in  the 
-  action,  and  hypertrophy  of  thai  organ. 
An  SM&once  in  the  pitknoftary  circulation,  on  account  of 

I  the  lungs,  is  often  followed  by  dilatation  and  hypertrophy 
of  the  right  Hide  of  the  heart.     Obstacle*  ai  the  aortic  opening  which 
with  the  emptying  of  blood  from  the  left  chamber  lead  to 
rtrophy  of  the  left  ventricle.     Stenosis  and  insufficiency  of  the 
mitral  orifice  cause  backward  pressnreof  the  blood  in  the  direction  of 
the  right  heart     This  influence  may  be  oonnterbalanced  by  a  hyper- 
trophy of  the  right  ventricle,  or,  if  this  compensation  fails,  the  hack 
pressure  exerts  its  influence  upon  the  veins  of  the  major  circulation. 
An  oblique  position  of  the  pelvis  produces  curvature  of  the  spine. 
of  a  joint  and  inability  to  use  it  produce  atrophy  of  the  gar- 
rounding  muscles,  this  atrophy  being  due  to  iuactivii 

Vis*  the  nervous  system  may  give  rise  to  functional  derange- 

anatomioa]  changes  in  every  organ  of  the  body— in  glands, 

^kin.  bones,   lungs,  heart,  intestines,  etc.     These  changes  are 

in  part  loan  increase,  in  part  to  a  diminution  <n'ewti  -st,  of 

us  impulses;  they  are  also  due  to  disturbances  in  the  circulation, 

and  perhaps  also  t<>  the  withdrawal  of  trophic  nerve-influence  upon 

which  the  tissues  are  dependent  for  their  nutriment.     Destruction  of 

ganglionic  cells  in  the  anterior  gray  horns  of  the  spinal  cord 

duces  atrophy  of  the  corresponding  peripheral  nerves  and  (he  mns- 

npplied  bj  them.    Paralysed  extremities  become  atrophied,    Dis- 

iii  the  region  of  the  respirator*  and  vascular  centres 

•  disturbances  of  the  functions  controlled  by  these  centres.    Inju- 

srtain  portions  of  the  medulla  oblongata,  concussions  of  the 

brain  and  spinal  cord,  the  presence  of  tumors  in  the  brain,  psychics] 

lings  of  the  nervous  system,  cause,  under  certain 

^nces,  first  ;i  rapid  absorption  of  the  hepatic  glycogen  into  the 

blood,  and   then  B  secretion  of  a   saccharine  urine.      Irritation  of  the 

I  nerves  may  produce  abnormal  reflex  sensations  and  move* 

U  as  circulatory  disturbances,  in  other  parts  of  the  body. 

3  ..f  both  vagi,  or  of  the  branches  which  are  given  off  by  them, 

eh  ai ailed  the  recurrent  laryngeal  nerves,  may  be  brought 

about  by  Inflammatory  processes  or  by  pressure  on  the  part  of  neigh- 
boring lymph-glands,  etc. ;  and  the  condition  is  one  which  may  be  fol- 
intlaiuination  of  the  lungs,  by  reason  of  the  fact  that  the  Be- 
ing paralysis  of  the  laryngeal  muscles  permits  the  entrance  of 
tubstancefl  into  the  lung  during  inspiration. 

.  honeurotic  \j  the  ti*$ues  are  mentioned  In  ihe  main  taxi  only  »ur- 

id   up  ir  nil  as  only  a  possibility.     ThiH  is  dour  for  the 

i "iis  of  the  trophic  nerve-system  to  the  individual  tlastu 
rstoinl,  ami  the  opinions  of  different  authors  rSTJ  icreatly  in  regard  10 
es  upon  the  nervous  system.     Many  authors  ogoril 

stem  a  far-reaching  influence  on  the  various  disea 
•  which  ii"  ■  ■•  liable.and  attribute  to  the  motor, secretory, sentient, 

"I   establishing  tin-  u.-ressary  connection  with  the 
i  j  ilmte  the  same  power  to  special  trophic  nerves.     Tim*,  for 
phy.  glandular  atrophy,  bone- and  joint-atrophies  (in  tabes  and 
itions  of  the  skin  character  I  zed  by  thinning 
epltheliun  inflammation,  etc.,  unilaU  i  atrophies, 

!ln<  of  the  muscles,  the  glands,  the  skin,  the  bones,  etc.,  all 
ttributcd  i 

is  the  result  of  disturbances  of  innervation,  there 
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that  tin  \  are  also  encountered  iu  the  course  of  a  normal  pregnancy.     In 
pathological  conditions  of  the  intiuia  of  the  heart  or  the  blood-res 
crated  endothelial  ceUst  broken-down  and  degenerated  masses  of  the 
mue  of  the  intfma,  portions  of  the  valves  ami  similar  mat 
may  enter  the  blood-stream,     fragim  Integrated  portions  of 

blood-corpuscles  may  emanate  from  hemorrhagic  fori  of  <  v.  u  from  the 
blood-VfMUftli!  tljoiuselvoH  (as  in  the  case  in  which  the  blood  circulating 
in  them  has  begun  to  degenerate  through  the  influence  of  some  hat 
agency),  and  in  this  condition  they  may  form  a  part  of  tin*  circulating 
blood.  On  the  other  hand,  cotojxhit^d  in<i*xis  of  bl»»l  enter  the  eireula- 
tionwhen  a  thrombus— i.e.,  blond  coagulated  in  there*  Chapter 

IU.) — breaks  loose  from  its  attachments,  either  in  /<>/<>  or  in  fragment**. 

The  fate  of  the  last-named  substances  is  dependent  upon  ti 
and  physical  characteristics.     All  fragments  that  are  of  greater  calibre 
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Flo.  3.— r»»-cmU»iuin  nf  (he  tun.    fF1«mnltur\i  mUtun*;  mfhutft).)    a.  \r\tv\e*  \ 
f»t ;  r..  fttt-dn»jj»  in  capttUr* 

than  the  capillaries  remain  impacted  in tlie bafm 
(Sis.  2,  M,  and  generally  effect  occlusion  of  the  vessel.    This  u^ 
results  ficia  thrombi  duwodged  from  other  localities,  or  from  fragr 
of  them.     The  fat-dropl.'ts,  on  the  other  hand,  generally  pass  into 
capillaries,  and  somo  remain  there,  while  others  pass  through   I 
bimiua  ami  Income  arrested  only  in  some  other  locality  .     It  Efl  hoosnOQ 
the  fat-droplets  occasionally  pass  into  the  veins  and  then  into  the  I 
that  we  find  them  ooileoted  especially  iu  the  capillaries  of  the  1 

8,  /').     They  may  go,  howerer,  still  further;  passing  through  the 
Ring,  they  may  gemot  the  Papillaris  "f  the  major  circulation,  and  thence 
i-nt»T  the  intertubular  and  glomerular  capillaries  of  the  kidnej  (Fig.  4. 
b),  and  occasionally  they  are  also  found  to  some  extent  in  the  capill 
of  the  brain.     Fit  Ofllboli  iu  the  capillaries  product*  noticeab] 
tii »ns  in  the  circulation  only  when  they  am  present  in  great  numl 
but  when  this  is  the  ease  I  to  produce  oedema  at  various  place*  in 

Ibebodf  (Yirenow).     Furthermore,  fat  is  destroyed  la  the  progress  of 
liH'tidiolic  ehauges. 

When  I  led  by  means  of  the  arterial  circulation,  parenehj 
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cells  remain  fixed  in  the  arterioles  or  capillaries,  the  stoppage  occurring 
in  the  former  when  the  liver-cells  enter  the  circulation  en  masse.    At  the 
t  of  imi>action  their  presence  can  produce  a  collection  of  blood- 
i  with  a  hyaline   coagulation,  this  occurrence  taking 
•  in  the  ease  of  emboli  formed  of  liver-cells.    The  cells  themselves 
3k)  not  multiply,  but  may  remain  intact  for  a  certain  length  of  time  (ac- 
cording to  Lubarsch,  three  weeks)  and  then  gradually  die,  when  the 
rmrtiTplriBTn  dissolves,  and  the  nuclei  swell  or  shrink  and  lose  their  chro- 
matin.    In  multinuelear  cells  the  dissolving  is  followed  by  a  cluster- 
bogetherof  the  nuclei.     The  locality  where  fragments  of  thrombi, 
rombi  which  have  become  detached,  are  arrested  is-  determined  by 
Bias  of  these  masses  and  by  that  of  the  vessel  in  which  they  happen 
Inasmuch  as  thrombi  can  be  produced  in  the  TsinS)  in  the  right 

:,  ami  in  the  pulmonary  arteries,  as  well  as  in  the  veins  of  the  long, 
in  the  left  heart,  and  in  the  arteries  of  the  body  (see  Chapter  III.),  it  is 

able  for  emboli   t SCSI  in  any  of  the  arteries  of  the  major  and 

minor     circulation;     and,    further- 
re,     emboli     frequently     remain 
•    B  bifurcation  of  the  arter- 
ies, forming  straddling  emboli  (Fig. 
Through    transportation    in 

tb»"  i  direction  of  the  current, 

ried  out  of    the 
greater  veins  into  the  lesser.     De- 
tain the  septa  of  the  heart  may 
prodoos  a  paradoxical  embolism. 

Small  collections  of  denris  from 

thrombi,  dead  red  l>lood-corpuscles 

or  fragments  of  them,  fatty-degene- 

ed  and  broken-down  endothelial 

celi  ie  manner  as 

ticles  of  dust,  either 

become  ino  i  into  the  sub- 

RtaucM  of  cells  or  remain  entirely  free;  in  both  of  which  conditions  they 

are  quickly  removed  from  the  circulation  and  deposited  in  the  spleen, 

.1  the  bone-marrow,  where  they  undergo  further  changes 

are  destroyed.     Nevertheless  the  products  resulting  from  the  oe- 

i  of  the  blood  form  colored  and  colorless  deposits  in  the  organs 

merit  in  there  as  such  for  a  considerable  period  of  time 

(see  Part  IX.  of  Chapter  IV.). 

A  third  group  of  substances  wliicli  produce  metastases  is  composed 

ti  ing  cells  which  have  originated  in  foci  of  growing  tissues,  and  are 

organs  through  the  lymphatics  or  through  the  blood-ves- 

>  which  latter  they  rind  an  entrance  by  a  direct  rupture  of  the 

trails  of  the  vessel.     This  process  is  observed  when  a  tumor,  which  lias 

of  growing  by  a  sort  of  infiltrative  process,  develops 

in  s<  i  of  the  bodj  ;  and  the  transportation  of  living  cells  from 

this  tumor  to  other  spots  in  the  body,  partly  by  way  of  the  lymphatics 

and  partly  be  w;iv  of  the   Mood-vessels,  gives  rise  TO  the  formation,  by 

s  of  proliferation,  of  metastatic  daughter-tumors  (see  Chapte  r 

vi  -is  most  frequently  occurs  in  the  natural  direction  of 

the  blood-  and  lymph-streams;  but  it  maj  also  be  effected  by  hacfaoard 

itinnt  which  explains  how  a  tumor  which  has  broken  into  one 

of  the  reins  of  the  body  produces  daughter-tumors  in  the  region 
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illsra  of  tliL-   kidney,     i  I 
niiiiL'\-  mixture;  nfranlne.)     A,  Glomeruli  wltli 
(lj|tuk»  Iiit  In  tlif  capillaries;  l>,  fat-drone  iti  ih<> 
intertubular  capHlarl  in«*cl  liw  dlnuui 
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unporient  elements  of  thn  body.     Nevertheless,  it  seems  to  tne  that  such  n  » m  . 
of  the  Mgnlfloanoo <*t  this  term  i*  not  to  be  commended,  inasmuch  a* 
ilect'in  i  reside  within  the  body  but  reaches  it  from  •• — In  otker 

word*,  a  previous  infection  la  indispensable  for  tin-  establishment  of  the  pc 
smith-  the  opinion  thai  if  la  more  correct  to  apply  the  l» 

ciily  t.>  Ihoaa  j>oiM>ning8  which  owe  their  origin  t>>  products  of  dm  arnica  lm\r 

into  existence  either  through  the  activity  of  cell*  belonging  to  lh«  .  . 
throoidl  that  of  non-j»ailiML'.:,i.  bat  Leria  which  are  alwaya  present  in  il 
.  in  DM  int.-stimes). 

Aeeording  tt>  Bouchard's  view  the  ante-lntoxlcations  are  i  uco- 

i  ••  .  I'v   the  earlier  products  of  the  retrograde  aieti 
material*,  which   materials,  under  normal  conditions,  undergo  •  t •  ion,  chiefly 

■  of  Intra-oraaalc  oxidation,  until  they  rem  ii  tin-  form  of  urea,  wears* 

apou  they  are  cast  out  from  the  b>nly. 

Chronic  diseases,  which  are  ebaraetertaed  by  a  change  in  the 
bodily  fnnetlons,  an  wry  commonly  grouped  together  aa  constitutional  diseases. 
Samuel  places  in  this  category  the  permanent anoinailaa  of  the  blood,  the  lymph-glaiui*, 
and  the  nenroaa  tissues,  (neuropathic  predisposition),  rachitisi 

blemnaonhu  deYelopment,  relaxed  articular  batul.H.  etc.    Uoffiuaiiu  < 
tutionakrankheiten/'  Stuttgart,  1894)  applies  the  term  to  i ho  different  foi 
anaunt*,  the  bemorrhagie  dlatheals,  tuemoglobineetnia.  rachitis,  • 
rheamatlam,  progressive ossi  fj  ingmyosii  is,  th>-  format  ion  of  multip 
toot,  diabetes  meiiitus  and  diabetes  Insipidus,  and  Addison ' a  disease.     N 

iffbMM  la]  Patholog}  ,  "omits  dtaaaaei  of  tl  rointho  coiutt 

and  includes  among  them  only  rachitlM,  ost. . 
.  lu'ut i  deformai  bb  mellitua  and  dlabetoa  inaipidi  i  thesw 

♦•xomph'H  i  manly  clear  thai  the  conception  of  atonal  db* 

i  to  apply  to  conditions.    As  a  matter  ol  1  an ,  ih*  diseases  enumerated 

stltutional  anomalies  ; 
tnallea  or  diaeaai  uatitit* 

tlonal  ommonly employed  In  an  entit  manner.     .\- 

plied  with  some  lit  1 1-  -ut. 

|  11,   If  |  ojan.l  prodnces  ill  internal  secretion— tlu.t  i-  I  if  it 

contributes  to  the  great  mass  of  the  the  body  or  to  the  b 

n  materials  which  aro  important  for  the  norma]  functional  activity 
of  other  organs  or  for  I  i o-  organism  ns  it  whole — the  alteration  of  this 
function  or  its  complete  abolishment  may  cause  nmro  or  less  serious 
disturliauees  in  the  imtrition  as  well  as  in  the  functional  activity  of  . 
organs  and  halved  of  the  entire  or^auism.    We  are  in  the  h  ttiib- 

nting  the  poorer  of  producing  such  in  interna]  secretion  to  the  lm-r, 
the  pancreaa,  t ]*<>  thyroid  ^hmd,  the  suprarenal  capsules,  the  thymus 
ami  the  sexnal  glands.    Kevertheleaa,  our  actual  knowledj 
to  the  natnra  of  these  different  Beeretions  is  still  extremeh  scant 
hypothetical,  md  we  are  obliged  to  infer  what  influence  each  of  • 
gland  upon  the  metabolic  changes  ami  the  lift*  of  the 

almost  entirely  from  the  disturbances  which  arise  wheu  the  k 

tionbect  laaed.     Among  the  most  important  oi  a»ee 

h  belong  in  thia  category  meiiitus,  thyreoprival 

,-r,  ctttimmnus,  and  Addis*  as  well  as  the  fum 

and  atKUomical  cl  result  of  castration. 

In  s  i  it  is  proper  t<>  plaee  in  the  same  c 

irhich  arises /nam  the  failure  of  tfte  lung*  /•■  prr/oi 

ril  is  through  the  functional  activity  of  the  longs  tl  i|ui- 

aite  amottnt  of  oxj  ^'n  is  at  invered  t<>  tli<>  organism. 

Diabetes  meliitu<  ii  i  disease  charactt  ol  a 

amount  of  grapa sugar  in  the  urine  (glycosuria),  accompanied  bj 
in  the  total  amonnl  of  urine  Beci 
alsohy  the  pathological  increase  of  acetone  and  b>  I 
soeti  1  ,'-ov>hut\  tic  ;t.  id  in  the  mine.    At  the  same  time  gi 
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sugar  and  the  acids  just  named  are  found  in  the  blood,  and  frequently 

diminish  its  alkalinity.     When  the  blood  of  these  patients  contains  a 

proportion  of  acids,  headache,  a  feeling  of  anxiety,  delirium,  f:ii  nt- 

and  finally  arrest  of  consciousness  (coma  diabeticum)  are  apt  to 

and  these  conditions  are  probably  attributable  to  intoxication 

by  acids  (Stadelnianu,  Minkowski). 

The  presence  of  sugar  iu  the  uriDe  may  be  due  to  the  fact  that  boo 
uracil  sugar  has  been  taken  into  the  body,  so  that  a  portion  has  en- 
tered  the  urine  unchanged  (alimentary  glycosuria).     Glycosuria  may 
:r  in  consequence  of  injuries  to  particular  parts  of  the  medulla 
oblongata  (puncture  of  Bernard),  or  as  the  result  of  disease  in  the  cere- 
bruin  (softeniug,  epilepsy,  mental  affections,  severe  psychical  derange- 
B,  tumors,  parasites),  or  of  some  form  of  poisoning  (carbon  monox- 
iirare,  morphine,  strychnine,  amyl  nitrite,  nitrobenzol),  in  which 
the  liver  probably  gives  up  its  glycogen  into  the  blood  more  rapidly 
normal,  bo  that  a  hyperglycemia  is  set  up. 
Finally,  glycosuria  may  occur  when  the  kidneys  are  unable  to  hold 
back   tin-  slight  amount  of  glucose  which  is  normally  present  in  the 
•lomenon  which  may  be  produced  ex  peri  mentally  by  the  ad- 
ministration of  phloridzin  (yon  Dieting)  or  of  oaneine  sulphate  (Jacobi). 
These  alimentary,  neurotic,  and  toxic  glycosurias  are,  however,  to 
be  distinguished  from  the  ordinary  diabetes  in  that  the  cause  of  glyco- 
suria is  to  be  sought  not  in  an  increased  conveyance  of  sugar  into  the 
blood  or  a  pathological  excretion  of  sugar  contained  in  the  blond,  but 
r  in  the  fact  that  the  diabetic  patient  is  unable  to  decompose  sufli- 
ly  the  carbohydrates,  and  especially  the  dextrose,  while  the  sugars 
which  turn  polarized  light  to  the  left  (levulose  and  inulin)  usually  can 
be  oxidized,  if  not  entirely,  certain!  v  in  greater  amount  than  dextrose. 
In  moat  cases,  also,  the  power  to  form  fats  from  the  carbohydrates  is 
lessened;    yet  there  in  which  this  function  is  intact,  and  the 

are  stored  up  in  the  body  as  fats  (diabetogenous  obesity), 

According  to  the  investigations  of  von  Me  ring  and  Minkowski,  which 
H  confirmed  by  different  autln  us,  this  loss  of  power  in  the  organ- 
idize  the  sugar  brought  into  the  body,  or  to  store  it  up  as  glyoo- 
to  be  explained  by  a  weakened  functional  action  of  the 
pancreas.     This  conclusion  is  drawn  from  the  fact  that,  after  the  total 
extirpation  of  the  pancreas  in  dogs,  n  severe,  and  after  a  few  weeks  fatal, 
diabetes  is  produced,  which  is  characterized,  as  diaWtes  is  in  the  human 
subject,  by  polyuria,  polydipsia,  hyperglycemia,  glycosuria,  a  diminu- 
tion of  tli  i  the  tissues,  and  occasionally  also  by  the  existence 
destruction  of  albumin,  by  emaciation,  by  excretion  of  large 
ints  of  acetone,  aceto-acetio  acid,  /S-oxybufcyric  acid,  and  ammonia, 
and  by  the  appearance  of  a  comatose  condition.    Iu  support  of  the  sup- 
position that  there  is  a  definite  relation  between  tin*  disturbance  of  the 
ic  function  and  diabefc  ind  in  certain  cases  of  this  disease 
he  pancreas  has  undergone  some  alteration — that  is,  it  is  atrophied 
ox  degenerated;  it  should,  however,  !>■"  borne  in  mind  that  the  auatomi- 
imiuation  often   fails  to  disclose  a  pathological  condition  of  the 
reast  so  that  we  must  content  ourselves  with  the  belief  that  the 
inical  alterations  which  may  underlie  the  functional  disturbance  of 
•  rgau  are  not  sufficiently  well  marked  for  us  to  lie  able  to  demon- 
strate them. 

A  precise  explanation  of  the  causal  relations  existing  between  dis- 
eases of  the  pancreas  and  diabetes  cannot  be  given  at  the  present  time; 
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yet  from  the  foregoing  experimental  researches  we  mav  deduce   the 
hypothesis  that  the  pancreas  yields  a  substance  to  the  juices  of  the 
which  enables  them  to  destroy  the  glucose,  which  power  is  lost  after 
destruction  of  this  gland.     Likewise,  an  explanation  cannot  be  >^i\  • 
the  increase  in  the  destruction  of  the  albumins,  and  the  attendant  de-1 
tion  of  ,3-oxybutyric  acid,  aeeto-acetic  acid,  and  aeeti  fee.     Afl  these  sub- 
staneea  are  not  always  found  in  artificially  produced  pancreatic  dial 
{Minkowski),  it  would  appear  that  they  have  no  direct  connection  with 
the  excretion  of  sugar,  but  should  be  considered  rather  as  constituting  a 
complication  of  diabetes.     They  may  also  accompany  other  diseases 
( poisonings,  carcinoma,  derangements  of  digestion),  and  are  not  always 
to  be  found  in  cases  of  diabetes. 

The  development  of  diabetes  after  the  total  extirpation  of  the  pancreas   I  urn  lubes 
evidence  that  the  pancreas  has  an  especial  function  which  is  of  the  jn  h 
In  the  norma]  fiMiKutnpii.iii  of  Mar  In  tlie  organism.     Lupine  La 
there  in  in  the  blood  ■  glycolytic  rarmsnl  which  \»  derived  directly  from  the  pancreas, 
and  t)i  letic  patients  and  in  dosp  from  whom  the  pancreas  has  be* 

the  cause  of  tlie  melUturia  is  to  be  sought  in  a  decrease  in  the  amount  of  lb 

Hag  to  Minkowski,  L6pln*'l  experiments  an.'  not  sufficient  fur  the  support  of  this 
A  satisfactory  explanation  of  the  genesis  of  pancreatic  diabetes  cannot  l»< 
at  the  present  time. 

If  we  remove  only  a  part  of  the  ptAOfSM  of  a  dog,  no  diabetes  occurs,  or  at  least  the 
separation  of  sugar  is  mui;h  lent  than  after  total  extirpation  of  the  orga 
In  dogs  under  whose  skin  a  portion  of  the  pancreas  has  been  Ingrafted  diabetes 
-veil  when  the  gland  has  been  completely  extirpated  (Minkowski.   ]]> 
it  Moon,  however,  as  soon  as  the  implanted  portion  U  WUIOTid. 

>wski,  there  la  no  direct  relation  between  the  secretory  functions 
of  the  pancreas  and  those  which  aid  in  the  assimilation  of  sugar. 

According  ko  TOO  M>i  Lttg  and  Minkowski,  poisoning  by  phloridzin  pi  man 

and  in  most  animals  a  marl  lUlia,  and  symptoms  similar  to 

may  be  prodiicexl  by  a  cnntiiiiiou*  administration  id  the  poison.     B  oaMofthl 

•gleal  excretion  of  sugar  lies  in  the  kidney  and  thus  represents  a  wash 
the  sugars  from  the  organism,  the  phloridain  diabetes  cannot  he  identified  w  li 
nary  diabetes— that  is.  the  pancreatic    diabetes  as  found  in  man.     In  dogs  in 
di*bcu**hns  been  produced  bj 
crease  in  U»e  antoiint  of  Miiijn  (Minkowski), 

J3.  Cachexia  thyreopriva  in  a  peeuliar  disease  which  is  produced 

bij  ike   ilirnusr   Of   RAttM  usiuit  uf  ffir    /tinrfhm  of  thr    tJit/rm',1  gld 

exjoditiopa  resulting  either  from  defective  development  or  from  paiho- 
il  changes  ID  tin*  gland.     To  Kocher  belougs  the  hot;  -i\iug 

discovered  tlie  cause  of  this  disease,  he  having  observed  thai  it 
lowed  tlio  total  extirpation  of  the  th\  roid  glatid.     Numerous  clink-al 
observations  and    experi mental   researches   which    followed   this   dis- 
covery have  confirmed  the  fact  that  the  presence  of  thyroid  tissue  is 
for  the  maintenance  of  the  integrity  of  the  organic 
the  body,  especially  during  its  growth 

bleof  i" (running  its  functions  in  a  norma]  manner.     Probably  this 
gland  produces  a  robetanee  (Ayroiodine)  thai  ■  asefnJ  pui 

in  the  metabolism  of  the  body;  it  is  aaible  thai  it  ohangi 

-  deleterious  substances  circulating  in  the  blood. 
According  '  imental  and  clinical  observations,  the  total  extir* 

patioaof  the  thyroid  gland  prodttoai  in  man,  as  well  as  in  animals, 
iiort  tune,  s'von*  morbid  ■vmptoms,  which  eiw character* 

ppearam f  convulsions  and  cram \m,  and  finally  b>  palsies 

of  tie  ►  that  the  condition  has  U-.-u  railed  thyroprival  tet- 

any.   Young  animals  sod  the •carnivora  are  especially  sensitive 
dogs  die  mostl}  in  ■  short  time  after  the  total  I  th<-  thyroid. 
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If  the  loss  of  the  tifl  this  gland  is  borne  fairly  well  at  first,  as 

Hi  in  human  subjects,  then  after  the  lapse  of  months,  or  perhaps 
iar  disturbances  ol  nutrition  begin  to  show  them- 
t  ol  a  Keeling  of  weakness  and  heaviness  in 
the  limbs,  sensations  of  cold,  often  accompanied  by  pains  and  transient 
the  liiul's,  and  decreased  mental  activity  ;    then,  later,  a 
c\\a.  accompanied  by  anaemia,  mani- 
itself,  and  at  the  same  time    pale 
waxy  sweliinga  of  the  skin,  ly  of 

the  face  r,  and  there  is  a 

kfate  diminution  of  mental  power, 
leereaae  in    mnacolai 
pow  the  termination  nf 

these  conditions  is  apt  to  be  death.     The 
removal  of  the  thyroid  gland  in  child  I  ■ 
produce  hances    in    development, 

it  either  entirely  or  par- 
tial! th  of  the  bones  in  their 
i  axes  (F;  Animals  (rab- 
its)  that  have  had  their  thyroid 
gland  r>               early  in  life  fail  to  attain 
r  full  growth  and    acquire  a  stupid 

I . h\ -reoprival  tetany  the  body-texn- 
-   raised;    in  thyroprival  aa- 
[a  it  is  lowei 

i    functiona]   changes,  as 
,  as  total  extirpation  of  the  thyroid, 
produce  pathological  conditio! 

tnd  both  experimental  and 
clinical  observations  tend  to  show  tliat 
myxedema  (Ord)  is  a  disease  (Fi^.  6) 
■ially  dependent  upon 
-  in  the  tin  raid  eland.     M 

•adition  in  which  the  external 
»rance  of  the  patn  tit  reminds  01 

rival  cachexia;   there  is  the 
tan  iarly  pale  elastic  swelling  of 

the  facial  skin  which  does  not 

the   pi  'f  the  finger,  and 

iccompanied  by  simi- 
lar pal©  and  dry  BWellingfl  in  other  parte 
Late]   on,  there  is  a 

!   power,  which  shows  itself  in  an  increasing  diffi- 

thinking  'ting,   also   in  dulness  of  tacl  nation,  in 

lion,  and  in  the  monotonous,  nasal  cbarac- 

I     tally,  marked  general  weakness  and  often  symptoms 

lent  appear,  and  the  fatal  termination  occurs 

*  of  increasing  cachexia,  amentia,  and  coma. 

80  far  as  may  be  judged  from  the  clinical  and  anatomical  facts  ob- 

1  with  this  disease,  it  is  highly  probable  that 

r  rather  the  alterations  in  the  structure  and   func- 

oich  characterize  this  disease,  is  also  dt 

of  tlie  functions  of  the  thyroid  gland.     Thus  we  know 


dttnrtMutoe  . .r  toe  bodffy  nn«i  mental 
gT«.wtli  »uoh  as  b  observe  m  ■  i 
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that  in  cretinism  there  is  always  degeneration  of  the  thyroid  gland, 
which  may  manifest  itself  in  au  enlargement  of  the  organ,  wriih 

a  certuin  amount  of  alteration  of  its  structure  (goitre),  01  In  ■  ■  <mtracted 
ami  atrophied  condition  of  the  gland.     The  Fact  should  also  1m-  &i 
that  cretins  (Fig.  8)  in  their  genera]  aspect  remind  one  of  th 
viduals  whose  growth  has  been  stunted  through  a  thyroidectomy 
5)  having  been  pezforiDed  npon  them  during  childhood.    The  longitu- 
dinal growth  of  the  hollow  botiea  is  more  or  less  imperfect,  whil 
soft  parts  are  relatively  well  deYeloped.    The  different  portions  of  Qm 

bodj    an   unequalh    developed.     The   head,  lot  example,  is   rolatJTTJh 

large;  the  abdomen  and  neck  are  thick;  the  root  of  the  nose  i  seed, 

irhue  the  Dose  itself  is  broad  and  stumpy;  the  skin,  especially  of  the 
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face,  is  pale,   flabby,  wrinkled,  and  puffy,  an   if  u^deniatously  *u 
The  mental  faculties  are  always  feeble,  sometimes  markedly  so,    Th*1* 
j>ower  of  speech  and  of  understanding  words  ma 
and  only  those  persons  in  whom  cretinism  is  tmt  slightly   marked 
l<h>  of  performing  work  of  any  kind. 

oreiinism  appears  to  be  an  endemic  disease  in 
lonable  to  suppose  that  an  unknown  local  miasm,  probably  tak»  a 
into  i  to  in  the  drinking-water,  acta  in  such  a  manner  to  cans 

ii  of  the  thyroid  gland  during  the  time  of  bodily  development* 
and  injures  the  entire  organism  by  disturbing  the  function  of  this  gland. 
We  hare,  then,  a  miasm  th**  action  of  which  produces  the  same  effect 
as  an  operative  removal  of  the  gland;  and  since  we  call  this  action  </>;'- 
<hm  h,  we  might  also  term  cachexia  thyreopriva  opera 

m.     In  addition,  >\e  might  add  myxoedema  t->  the  cretinisj 
///.  in  contrast  to  the  epidemic. 

ri).-  gnsl  Importance  ><t  the  thyroid  gland  for  the  nutrition  ty,  thece 

fundi  lie  growth  of  bo  v  doubted,  after  the  numerous  cli 
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-  ;uid  experimei.  lies  which  have  been  made.     Regarding  the  mode 

»re,  however,  many  .'pinions.     II  an  aniuia 
has  been  extirpated,  is  fed  with  that  belonging  to  soma  other  animal. 
nee    the  sheep. — the  in  jurioue  effects  which  usually  are  observed  after  a 
■  ms  will  fail  to  appear,  or,  at  all  events,  they  will  not  appear  until  w 

vith  thyroid-gland  substance,     In  the  human  being  the  syateniaih- 

of  thyroid-gland  tisa  i  fresh  Mate  or-  in  that  of  an  extract, 

exerts  a  curative  upon  ihyreoprival  cachexia  and  myxedema  (a  :  ami, 

••.  reports  have  been  published  which  show  that  favorable  resolta.  ma;  also  be 

om  a  similar  treatment  of  children  who  are  Buffering  from  cretin i stir  dls- 

nd ily  and  mental  growth.    Goitres  (i.e.,  enlarged  and  hypertrophied  thyroid 

not   yet  undergone  some   form  of  secondary  degeneration,  often 

reatly  in  size  under  the  systematic  administration  of   thyroid-gland  tissual 

thorn  a  peri  oil  u  f  several  weeks.     In  fact,  the  diminution  in  size  begins  toahow 

Lol  a  few  days. 

fording  to  Laos,  the  extirpation  of  the  thyroid  gland   in  hens  causes  the  egga 

bleb  they  lay  to  diminish  In  size.     On  the  other 
11  be  Increased  in  size  if  the  bens 
a  tth  thyroid-gland  eubstan 
rding  to  t lie  invest  igationa  of  Bauraann  the 
..and  alwaya  contains  a  certain  element  in 
;oii  with  iodine,  viz.,  thyroiodine  oi  iodo- 
thyrin.     Thia   substance  ia  present  In  the  largest 

luals  who  are  advanced  in  v> 
and  .  |ii. unity  in  quite  young  children. 

tubiued.    in    the   thyroid 
substance  and  with  one 
In*  globulin,  hut  it  is  also  occasionally  found 
•   (jland  in  an  uncomhined   form.     A    health} 
up  in  its  tissues  the  >-x- 
-  >>f  iodine  which  are  Ingested 
food  or  with  the 
i  ili. -ii   i"  linn   iuto  the 

;   above.      When  preparations 
listered  internally  orwlieua  wound 
n  form  of  the  remedj .  ■  more  con- 
is  likely  to  accumulate  in 

maintains  that  lodothyrln  is  the  ele- 

■V  In  the  composition  of  this  gland. 

I'-nt   in  the  treatment  of  goitres,  nrvxcB- 

bose  which  are  obtained  from 
ation  ot  fresh  thyroid-gland  tis 

oi    the  same  au- 

ay  be  assumed  that,  the  living  organism 

maintenance,  and  that 

\  rold  gland  |  nation  of 

■  in  whatever  quantity  may  be  required.     In  regions,  where  goitres  are  not  encnuu- 
iiy,  for  instance)  the  thyroid  glands  are,  ou   tho    average,  much 
m.)  titan  thej  are  In  regions  where  the  disease  pn 
ndandlnt  many),  but  at  the  same  time  they  contain  more  lot 

.  out  3J  Instead  oi  _•  mgm.).     Whether  Ute absence  ofasnfScient 

from  the  food  and  from  the  drinking-water  la  the  cause  of  the  hj 

ditionof  the  thyroid  gland  which  i  incases  of  goitre,  or  whether 

i  is  the  outcome  of  an  Injury,  or  whether,  finally,  some  of  the  forma  of  the 

?er  organisms  are  i  hi  i  with  the  spec ihv  function  of  tin-  thyroid 

itions  which  it  is  impossible  at  the  present  lime  to  answer.     Among 

dmals.  those  which  have  a  large  quantity  of  iodine  in  their  thyroid 

md  the  calf,  whereas  the  quantity  found  la  the-  thyroid 

ion*  fail  to  throw  any  certain  light  upon  the  question  of  the 
•  the  thyroid  gland.    It  has  been  proved  that  the  colloid  material 
of  the  gland  passes  on  into  the  lymph  vessels.     It  is  probable 

-  colloid  substance.     According  to  Brnna  we  may  attribute 

ii  size  which  lakes  place  in  a  goitre  aftei  thyroid-gland  substance  or 

ymiodine  ha*  been  regularly  administered,  I  -  the  fact  that  in  the  hypertrophied  gland 


^.-a  tamsle  cretin,  twaoQMttia 
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tissue  ol  tl  •  i,  whlofa  eoataias  numerous  follicles, — some  •  I 

loii.iiiiattri.il  in  them,  others  only  R  Utile  of  it,  and  still  oth  ilttfiatfevi 

%  d, — there  are  two  differem  Muds  of  phenomena  going  on  at  i 
one  Land,  mi  increase  in  the  secretion  of  colloid  takes  place  in  th«-  ^ 
llclee,  aiut  the  material   thus  formed   Is  conveyed    ill  abundance   iulO  till 
whereas,  on  the  other,  proce—  scay  ere  nt  work  In  the  leei  j* 

oped  follicles.  After  the  secretion  oi  effective  thyroid-gland  *■ i instance  has  been 
going  >-n  far  eoma  time,  some  of  the  secreting  follicles  begin  to  undergo  atro| 

TIp  d  HofmeU 

••f  the  thyroid  gland  In  rabbits  causes  an  sniargement  and  s  pecull 
the  hi 

It  is  ponsible  that  Basedow's  dise.ise.  which   is  characlcriwjd  by  a  poJaatlaf 
highly  vascular  swelling  of  the  thyroid  gland,  by  projection 
soeki  oeleratsd  bean  action*  and  i>y  a  certain  degree  of  excitability 

part  of  the  pal  lent,  has  some  sort  of  relationship  with  a  diseased  a 
-vi/..  wiih  that  of  hyj>crserrett<>n  vosis) ;   and   In 

ll  may  be  stated  that  ihe  thyroid  glands  thus  affected  are  no 
■  Teting  gland  tissue.      However,  it  Is  not  possible  to  furnish  nn\  i 

proofs  in  i  he  point  lu  question. 

I  84.  Addison's  disease  is  a  peculiar  affection  which  ends  in  df. 
alter  a  course,  ou  an  average,  of  two  yearn,  ami  which  proliablj   is  pre- 
duetd  In/  sni,n'  alteration  <>f  function  in  the  wprarenal  capsules,     Its 
noticeable  characteristic  is  the  appearance  of  a  Ugh£yeUo'W«broi 
dark-brown,  diffuse,  ami  ■potted  pigmentation  of  the  skin,  whici 
shows  itself  in  exposed   portions  Of  t Iio  skin,  as  well  ftfl  OK  the  arete 
usually  pigmented,  then  on  the  remaining  superficial  portiona  and --n 
the  mucous  membranes  of  the  mouth  (melasma  suprarenale).     Aliesdj 

before  tne  recognisable  beginning  <»f  the  disease  or  before  the  pigments* 

tun  < »f  the  skin,  there  occur  loss  of  appetite,  nana  a,  pain  in  tl 
trium,  diarrhea,  sad  constipation — all  of  them  m  mptoms  of  distal  b 
of  the  gaetrio  and  intestinal  functions.     Then,  later,  these  are  followed 
I »y  muscular  weakness,  and  finally  also  by  manifestations  on  kbe  pari  d 
the  nervous  system,  nuchas  asthenia,  fatigue  on  slight  exertion,  ! 

,  di//im'ss,  (aintingt,  epileptic  seizures,  and  a  oomatoee  condition. 
At  times  a  recognizable  increase  in  the  amount  of  pigment  deposited  ID 
tie- skin  is  also  lacking,  the  disease  in  tl  seeing  chars 

only  by  the  symptoms  which  are  due  to  gastro-intestinal  irritation,  and 
by  progressive  weakness  ami  amcuda. 

Aeoording  to  the  comprehensive  statistics  compiled  I 
tions  of  the  suprarenal  capsules  are  found  in  about  eight;,  per  sent  of  all 
typical  esses  of  Addison  e  disease.     Most  frequently  these  organs  are 

found  to  he  changed  into  a  caseous  or  a  partly  ohees)  and  partly  fibrous 
mass.    Other  tenons  which  might  be  called  characteristic  of  Addis 
disease  are  wanting.     It  can  hardly  he  doubted  that  the  disease  of  the 
suprarenal capsnlee  hotels  I  relation  to  this  particular  di 

that  one  may  describe  it  as  a  suprarenal  cachexia.     In  what  ma; 
however,  the  complete  loss  of  the  function  <>f  tin  -ules, 

at  simply  some  modification  ol  their  power,  produces  the  injury  t«>th< 
organism,  cannot  be  explained  st  present  It  is  not  improbable  that  the 
su|)i  i  eulefl  produce,  in  s  manner  similar  to  that  which 

observed  in  tj  f  the  thyroid  gland,  a  substance  which  is  necessary 

to  the  Orgsaisa        I  ..-ssil.lv    poisonous  substances  are  also  destroyed 
action  "t*  the  su|i<  kpsttks, 

The  te  is  nni,- 

numerous  elin! 

and  the  precise  Importance  at  •  iho  sitprnronal  ca] 
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tional  activity  of  the  suprarenal  capsules  is  essential  to  the  integrity  of  the 
m  hypothesis  which  La  necessitated  not  only  by  the  resultaof  clinical  observn- 

-i -mortem  examinations  upon  human  beings,  hut  also  by  the  results 
im.     Thai  -  xtirpation  of  the  suprarenal oapsufc 

i,  and  guinea-pigs  causes  a  diminution  in  the  tension  of  the  vascular  system, 
teas,  nervous  manifestations,  paralyses,  coma,  and  also — if  Ufa  i- 
*  n  sufficient  length  of  time— a  falling-off  in  the  vital  powers.     TlZKmi  men- 
,  as  an  additional  resu  It,  abnormal  pigmentation  of  tlie  mucous  membrane  of  the 
When  an  extract  of  suparenal  capsules  is  administered  regularly  to  experi- 
mental animals,  an  increase  in  the  blood-pressure  takes  place,  the  pulse-rate  becomes 
erer,  the  muscular  contractions  which   result  from    the   Irritation  of  a  nerve  grow 
iitier.  and  the  njuieiueutt  of  respiration  become  lei  marked.    Borne  sathoritii  - 
c)  attribute  the  increase  in  the  blood-pressure  to  the  effects  of  theea 
upon  the  vaso-uioi  while  others  (e.g..  Schater)  refer  it  to  the  effects  of  the  same 

extract  upon  the  walls  of  the  arteries.     Inasmuch  as  the  suprarenal  capsules  are  not  ana- 
tomically altered  in  all  cases  of  Addison's  disease,  many  have  beeu  disposed  to  maintain 
that  the  disease  is  dependent  upon  some  other  local  pathological  alterations,  as,  for  ex- 
ample. ujwMi  abnormal  conditions  of  the  sympathetic  nerve  ami  its  ganglia.     The  cou- 
di:  i  thus  far,  however,  scarcely  furnishasatiefaotory  explanation  of  ihediseafsfc 
The  fact  that  in  a  small  minority  of  the  cases  Hie  suprarenal  capsule-,  have  appeared  BO  be 
unaltered,  cannot  be  accepted — even  if  it  is  conceded  that  a  oorreet  diagnosis  was  made 
eaeea  fa  thing  not  likely  to  be  true) — as  valid  evidence  again*!  the 
pathogenic  significance  of  degeneration  of  these  glands,  inasmuch  as  an  apparently  nor- 
areiial  capsule  may  not  base  performed  Its  function!  in  a  normal  manner. 
Inflammatory  and  degenerative  changes  in  the  semilunar  ganglia  and  in  other  parts 
of  the  sympathetic  system,  and  also  in  the  intervertebral  ganglia,  have  been   found  tre- 

diso  seas     and  have  been  described  by  a  number  of  writers.    They 

can  be  explained  upon  the  hypothesis  of  an  extension  of  the  Inflammation  and  degenera- 
tion suprarenal  capsules  to  theeepoints.    To  conclude  from  this  that  Addis 
disease  i  ent  upon  a  lesion  of  the  sympathetic  nerves,  and  not  of  the  suprarenal 
cap-  ut |y  well  founded,  since  the  suprarenal  pathological  alterations 

I  bile  those  Of  the  nerves  have  b toiind  in  only  a  few  cases. 

Manasse  found,  in  prep  that  were  removed  and  placed  in  a  chromic-acid 

solution  win l<  il  at  the  normal  blood-temperature,  that  the  cells  of  the 

suprarenal  capsules  are  in  most  intimate  relation  with  the  veins,  reaching  out  into  their 
lumen,  and  th  Is,  but  especially  In  the  veins,  a  peculiar  hyaline  substance 

is  f  h  by  the  chromic-acid  solution  is  colored  brown,  in  much  the  same  manner 

as  sj  ling  parenchyma-cells.     It  is  therefore  possible  that  from  these  cells 

a  peculiar  substance  is  furnished  to  the  blood.     It  should  be  stated,  fui  thermore,  that  this 

i  vs.     1 1  cannot  bo  demonstrated  i  n  alcoholic  preparn  l  ions. 

ith  the  pathological  conditions  which  result  from  the  with- 

re  to  be  cl  abnormal  symptoms  in  Hie  growth 

which  are  produced  by  castration — i.e..  the  removal  at  the 

l  are  removed  from  a  woman  after  puberty  menstrua 

i  in  rare  cases  it  may  continue  for  some  time.     Sexual 

im  accompanying  the  culmination  of  the  sexual  act  usually  dimiu- 

,  but   In  some  Instances    they  persist   without  noticeable   diminution, 

of  the  genital  apparatus,  and  more  particularly 

I  the  different  nervous  manifestations  which  are  observed  in 

.  the  commonest    are  Wave-like  sensations,  COUpled  with  reddening  and  heat  of  the 

of  perspiration  ;  all  of  which  maiii 
ur  during  the  period  Immediately  following  the  castra- 
te] concerned  they  often  remain  unchanged  or  may 
ly  if  the  castration  puis  an  end  to  the  sever, 
v  and  then  the  patientshows  some  depression  of  spirits 
ilia.     If:                      are  removed  or  destroyed  in  childhood  the  growth 
it  of  the  male;  the  muscles  are  strongly  develc  hanges 
in  tti                   i  not  take  place,  and  the  development  of  the  breasts  ceases. 

■  a  man  produces  no  marked  change  In  the  development  of  the  body. 

istrated  the  development  of  the  body  simulates  in  many 

respect*   that  of  woman.     An    increased   amount  ol  i ally  on  the 

abdomen,  while  the  muscular  structure  la  only  feeblj  developed,    The  external  genitalia 

nd  is  not  ol  full  size,  and  there  is  no  development  ol 
hair.     The  larynx  remains  small,  and  the  voice  is  childlike.     The 
met  gth  or  energy. 

unrated  stags  t  not  developed  ;  in  cocks  the  growth  of  the  comb  is 


<;-_'   EFFECTS  <>k  OOQAXfO  DI8CA8B6  irox  the  uuuani-m   L8  a  w  , 

A<  i  by,  Knitunvl,  Bruns,  :*n.l  mil. 

when  pi  rformed  upon  fully  grown  animuls,  prodncesadiuiinution  of  il»< 
uiul  u1.sk,  iiMild  iiiei)  who  .sutli-r  lioiit  h\iH-rtn»jiliv   of  the  prostate,  a  diiium, 
h\/.t-  ot  tlif  enkuf  i  to  result  from  the  operation.     (>lh< 

i  a  leu  favorable  opiniou  in  regard  to  tl»i 
Lhfl  operation  In  oases  of  enlarged  prostate. 

How  the  extirpation  q/  the  §tmal  standi  afleott  the  entire  bodi  bss  i  '«ter- 

mlned  witi  "-.    it  la  generally  rappoaed  that,  by  means 

tiopfaia  Influence  which   is  exerted  upon  UN  tiStQI  lexual  gUt 

nervous  system,  is  withdrawn.    The  eessalion  oftJ 

to  tiM  Beet  thai  certain  nervous  stimuli  bate  been  withdrawn,  and  it  Lealao  iik«-ljp  that 

Inflnaneas  oi  the  eases  character  are  reeponaible  for  the  atrophy  of  the  uterus.     I 

main,  however,  it  is  more  likely  that  certain  chenivai  wim-li  an 

the  eezneJ  glands  exert  an  appreciable  Influence  •  me  In  »i». 

and  developtnenl  of  the  body. 

According  to  the  opinion  of  Brown-Seqnard,  all  glande  prodnoe  a  peculiar  aecmloa 
within  thexneelvee,  and  they  contribute  eubetancee  to  the  blood  which  are  u» 

-in.     lit*  aacribea  to  the  juice  of  the  generative  glands  a  special, 
Influence  upoo  the  organism.     According  to  Foehl,  the  active  principle  found 
glands  In  eeermii  which  Is  present  In  many  glands  (thyroid.  \w 

>.  ami  which,  t In  ■  Mi'  lytic  action,  is  able  to  restore  the  oxidl 

<>f  the  blood,  whenever,  through  any  caua  >mea  reduced  below  I  el,  and 

to  pn>m<>te  i  he  eo-oaUed  infra-or| 

SEotfe  and  I'ic^I.  who  have  oarrled  "»it  experiments  in  regard  to 
erin  extract 
very  materially  the  power  of  moacnlar  contractions, 


IV.   Fever  and  its  Significance. 

5;  96.   When  disease  of  mi  nrjjan  assumes  a  constitution, 
or  when  a  disease  manifest*  this  character  frwn  the  very  1" 
there  is  seen  verv  frequently  a  peculiar  combination  «-f  symptoms  w 

lied  fever.     It  is  particularly  in  the  infections  dJOOaoOS  which  nm 
their  course  with  toxic  symptoms  that  tever  plays  an  active  pari     Tin* 
ciatiu  mark  of  lover  is  the  of  bodily  temporal 

othei  symptoms  usually   accompany    it,  as,  for  example,  increased 
•fiunr/f  of  th>-  pulse,  disturbances  in  the  distribution  of  the  blood,  am 
testations  in  f/*€  interchange  of  gases  in  the  hums  and  in  th 
ravine.    There  is  usually  also  a  smlrfeotive  feeling  of  being  ill: 
it  does  not  form  a  ncnonmrj  pari  of  the  symptomatology  of  t 
is  rather  the  special   ert'ert  of  the  infection  when  .  \  with  Bymp- 

toma of  poisoning;    the  infection  oootrrriDg  either  at    the  same  time 
with  tti"  feverish  increase  of  temperatore,  or  a  little  before  it,  01 
after  it. 

The  study   of  the   healthy    individual   I  us   that,  in   Bpiti 

changes  in  the  surrounding  temperature  and  in  the  externa]  coudit 
the  bodily  temperature  maintains  u  mean  height  of  37.2  37.4    I 

The  normal  variation  in  thermal) dittos  between  i 

ami  evening  is  1  0  ].:<    <\  (1,8-2.7    F.\  the  evening  temperature 
the  higher  of  the  two. 

The   raising  of  the   temperature  of  the  body  sboVC  that  of   its 
rounding!  is  produced  by  chemical  changes  occurring  in  the  oi 
especially  in  the  iniiscles  ami  glands;  bo  energetic,  ind< 
process  that  arise  of  1    0,  C1.8a  P.)  may  be  obtained  within  hal 
hour.    This  phenomenon  of  beat-production  stands  in  contrast  to  that 
■  >f  beat-dissipation,  the  latter  taking  i  ally  through  the 

the  lungs,  ami  the  excreta.      Both  processes — heat-production  and 
.■•at ion— are  governed  by  the  nervous  system,  ami  it  is  such  r. 
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tiou  of  lx«th    phenomena  that  makes  possible  the  normal  constancy  of 

body  temperature. 

< hi  exposure  to  Ion  temperatures  the  hodily  heat-production  is  in- 
creased (essentially  by  the  action  of  the  muscles),  while  heat-dispersion 
is  liii  >ntraetion  of  the  cutaneous  Hood-vessels  auil  by  the 

ibitiot)  of  sweat-production. 

( )n  exposure  to  high  temperatures  the  heat-dissipation  18 augmented 
lie  in  the   frequency    of   respiration,   by   dilatation  uf  the 
is  arteries,  and  by  an  increase  in  the  sweat-excretion. 
In  those  conditions  which  we  call  fever  the  proper  balance  between 

Kand  the  dissipation  of  hint  is  disturbed,  the  former  being 
5es8iv<  .  and  afl  b  rasult  the  temperature  of  the  body  becomes  mov\ 
the  normal  (Figs.  9,  10,  and  11).     Elevations  of  tempera- 
bone  (taken   in  the  rectum)  to  88    0.  {1CH).4"  F.)  are  called  kypernoffnal ; 
3.5   0.  (100.4°  to  101.3°  F.),  sUghtiy  febrile  ;  from  38.5°  to 
<  *.  (in]  .:;   to  KKi.i    F.).  moderately  febrile  :  from  89.5°  to  40.6    < 
(103.1-  to  lui.'J   P.),  markedly  febrile;  over  40.5e  C.  (104.9°  F.)  (even- 


L^H^lf  J^kj^l-rl 

[~  1  }  \' 

Ttm.  ».— Tempentfuiv-cu i  laued  remittent  rerer.  wlthn  slowly  liu-rvaslng  und  a  ver>'  gradually 

daeraHtng  GnrrperotDre  (typhoid  fever).  • 

highly  febrik  ;  while  any  temperature  over  41   c.   (106.8   F. )  is 
call  tu\ 

Poor  periods  may  be  distinguished  in  fevers.  The  first,  oallsd  tin* 
pyrogenetic  or  initial  stage,  or  stadium  increment!,  comprises  the  time 
during  which  the  previously  normal  temperature  reaches  the  character- 
istic height  of  the  particular  disease.  This  period  is  sometimes  short — 
from  half  an  hour  to  two  hours  in  duration  (Fig.  Ill)  and  is  then  gene- 
rally accompanied  by  a  chid  :  sometimes  it  is  longer  (Fig.  9),  extending 
one  or  more  days,  and  is  then  usually  unaccompanied  by  a  chill, 
hut  in  m< on.*  casea  there  may  !»♦*  repeated  chills. 

The  second  period  is  called  the  fastigium,  or  the  acme  of  the  dis- 
ease;  its  duration  is  very  variable,  according  to  the  disease,  and  may 
l»e  from  ft  lew  hours  to  many  weeks.     The  temperature  reaches  oim  of 
nnte,  between  which  are  found  more  or  less  marked 

In  the  period  of  decrease  or  defervescence,  or  stadium  decrementi, 

the  I  I  rre  sinks  again  to  normal.     If  this  occurs  rapidly,  by  a 

sudden  decrease  in  the  temperature  (Fig.  10),  it  is  called  crisis;  if  it 

•  adually  (Fig.  9)  it  is  termed  lysis.     The  former  is  usually 

npanied  l>y  profuse  sweating,  and  in  a  few  hours,  or  at  most  in  one 

and  a  half,  the  temperature  sinks  two  or  three  degrees,  or 

Koeptiona]  circumstances,  five  or  six  degrees  (Centigrade).' 


en  degrees  Fahrenheit. — Tkasblatok. 
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In  lysis  the  temperature  falls  gradually  in  from  three  to  four  or  more 
da\  s,  ami  may  be  either  continuous  or  intermittent. 

The  boundary-line  between  the  acme  "f  the  disease  and  deferree- 
ceuce  is  not  always  sharply  defined,  and  before  the  latter  sets  in  defini- 
tively, increases  in  temperature  may  occur;  this  phenomenon  is  C 
the  critical  change,  or  perturbatto  critica.  If  between  the  fasti, 
and  defervescence  there  are  days  of  uncertainty,  with  occasional  changes 
in  temperature  downward  and  upward,  we  have  what  is  called  the  am- 
phibolous stage.  Sometimes  there  is  observed  ft  short  period  during 
which,  while  the  temperature  is  somewhat  lowered,  it  yw  n mains  eoe> 
stantly  above  the  normal;  but  after  a  few  days  it  sinks  either  rapidly, 
or  by  a  gradual  decrease,  to  the  normal. 

In  the  convalescent  period  the  tcmperatuiv  returns  to  the   normal 
condition.     The  heat-regulating   function   during    this  time,  how 
is  still  imperfect,  so  th:it  often  slight  increases  and  not  infrequent!;  sub- 
normal temperatures  are  observed. 

If  iu  the  course  of  a  fever  the  daily  variations  are  small,  so  that  th» 
difference  between  the  maximum  and  minimum  is  no  greater  than  uudcr 


Fto.  1".—  TfiiipenituTv-< nn«  "f  n  rv>ntinuol 
M»-r.  with  rapid  liu-nsMewid  rapid  decline  or tem- 
ivralurc  ipnpiuuonUe. 


Pro.  ll.-T»»mp«T»t«r(M?urTeof  »u  1 
tortaln  frver  Un»l»rU). 


normal  renditions,  the  fever  is  called  a  continuous  fever  (ft 
timm)  (Pig.  10).  If  the  differences  are  greater  the  few  r  is  i 
subcontinuous  fever  (febris  Bubcontinna)  or  a  remittent  fe>er  i 

(Fig.  9),  of  an  intermittent  fever  (febris  intermitU 
11).     In  the  latter  condition  afebrile  periods  ("/  Date  win 

periods  of  Wflb  tempeimtare  (wrexia),  and  each  paroxysm  hai 
riodol  greatest  intensity,  ornetigium,  and  its  defer  in  the 

iofeotioufl  flieeaiM  called  relapsing  fever  {febria  recurrent)  there  is 

tinuous  fever,  which  after  a  few  days  falls  suddenly;  after  ftbool 
one  week  a  second  lifts  in  temperature  may  occur,  to  be  followed, 
the  expiration  of  another  period  of  apyrexia,  by  a  third  reimni  of  the 
fever. 

Many  diseases — as,  for  example,  typhoid,  pneumonia,  measles,  re- 
lapsing fever,  etc. — are  characterized   by  typical   temperate] 
while    others — like     pleuritis,    endocarditis,    diphtheria,    tuberculosis, 
phlegmon,  etc.— show  no  typical  febrile  course. 

The  elevation  of  the  body-temperature  in  fever  is  dependent,  pri- 
marily, spoil  >>>  the  production  of  heat,  sad  this  u 
dui  to  <">  increased  activity  in  the  chemical  changes  which  take  place  in  the 

I  atorv  iiitrrrhiiii'ji  .*/'  tjusts — tlie  giving  op  of  fiftrl 

arid  iLiebermeister,  Leyden),  and  the  taking  in  ox  oxygen  (Zunz,  Fink- 
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in<  t  proof  that  the  oxidation  processes  and  the  heat-pio- 

in  are  increased.    At  the  same  time  the  ewcretion  </  nitrogenous 
/'>/•'  the  urine  (urea,  uric  acid,  creatinin)  is  increased — on  the 

iveragf,  from  70  to  100  percent,  bat  under  certain  conditions  to  as  much 
threefold-     The  destruction  of  the  albuminoid  substances  in  the  body 
also  increased,  and  this  occurs  even  as  early  as  iu  the  latent  period  of 
Nannyn). 
The  second  cause  of  the  increase  in  body-heat  is  the  J>  fo:tu't  iiuimitr 
which  keal  fa  given  qff  by  the  body.     The  incompleteness  of  the  process 
beat-dispersion  may — even  in  cases  in  which  the  production  of  heat  is 
greater  than  it  is  under  certain  physiological  conditions  (for  example, 
I  muscular  activity) — bring  about  a  pathological  increase  of  the 
rature. 
When  the  fes'er  is  at  its  height  the  patient,  as  a  rule,  gives  up  more 
OH  who  is  in  health.     This  dissipation  of  heat,  how- 
,er,  is  Dot  Mitheienth  rapid  to  offset  the  excess  of  heat  produced  within 
ie  1><  »dy       Furthermore,  the  excessive  production  goes  on  continuously, 
^  the  dissipation  of  heat  is  an  irregular  process. 
In  the  initial   period  the  skin  is  pale,  and  Hie  cutaneous  vessels,  iu 
nse>  |  I  irritation  of  the  vasomotor  nerves,  are  contracted ;  heat- 

is  slight,  and,  under  certain  conditions,  ma\    even   be  less 
an  normal. 
Rigors  occur  in  fever  when,  through  the  contraction  of  the  ]>eriplieral 
int  of  blood,  and  consequently  the  heat-supply,  fur- 
tlie  cutaneous  nerves  is  suddenly  decreased,  whereas  iu  the 
body  the  temperature  is  rising. 
In  the  second  stage  of  the  lever  the  skin  is  frequently  hot  and  red- 
i.    and    in   certain    diseases   sweating   occurs;    the    increased   heat- 
isperf  ii.mI  thereby  is,  however,  not  sufficient  to  reduce  the 

to  normal.     The  increased  irritability  of  the  VBfio-motox 
-.  or  tlie  deficient  irritability  of  the  vasodilator  nerves  (Heiden- 
n,  Kaxmyn,  Senator),  is  also  present  during  this  period,  and,  as  a 
©alt,  tt-temperatnre,  as  well  as  the  heat-dispersion,  varies  con- 

derably.     The  skin  is  at  times  pale  and  cold,  at  other  times  red  and 

nd  the  bands  may  be  cold  while  the  trunk  is  hot.     The  centres 

nrenriag  beat-dispersion  are  therefore  acting  faultily. 

In  the  period  of  defervescence  the  relations  of  heat-dispersion  to  heat- 

t it  oi  are  altered,  the  former  being  more  active  than  the  latter. 

lOfl  vessels  become  dilated,  the  skin  gives  out  a  great  amount 

f  lie.it  from  the  rich  supply  of  blood  circulating  through  it,  and,  when 

e  critical  fall  of  the  fever  occurs,  there  is  usually  profuse  sweating. 

Wb  do  not  know  certainly  the  cause  of  fever,,  but  we  can  sav  this 

much — that  fever  is  generally  the  result  of  th<   absorption  of  a  h&nnful 

fliticU  of  the  body.     In  many  cases  this  harmful  agent  comes 

t  demonstrable  local  source — for  instance,  from  a  mass  of  neoroai id 

id  broken-down  tissue,  <>r  from  some  centre  of  erysipelatous  and  phleg- 

us   nitln  -.kin.     Experimentally,  fever  may  be  pro- 

various    procedures — for  instance,  by   the  infusion,  into  the 

irculation  of   the   animal  experimented    upon,  of  blood   from   another 

>ecies,  by  the  injection  of  vegetable  or  animal  substances  which  have 

gen  to  undergo  decomposition  (Billroth,  Weber),  and  by  a  great  va- 

f  infections.     In  man  we  may  mention  particularly  the  infectious 

-      as    instances  of  a  fever  which  is  produced  by  peculiar  micro- 

itee  which  multiply  within  the  body, 
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It  is  probable  that  the  inicroparasites  multiplying  in  the  l><  < 
— sometimes  directly,  and  at  other  tinea  by  the  production  of  ttufoi 
ferments — an  increased  retrograde  metamorphosis  of  Che  tisanes;,  and 
that  at  the  same  time  substances  arc  produced  which  ;ul  as 
tin-  nervous  system.     Tln-ir  action   may  he  supposed  to   be  of  Mich  a 
nature  that,  on  the  one  hand,  through  conditions  of  excitability,  tli*- 
activity  of  the  muscles  and  glands  and  consequently  the  heat-producing 
metabolism  is  increased;  while,  cm  the  other  band,  by  the 
disturbed  functions  of  the  nerves  governing  s\v<  the  vaso- 

motor nerves,  the  increase  of  the  heat-disp. rati  m  doSS  not    keep  pace 
with  that  of  heat-production  ;  and,  farther,  that  the  organism  uiah 
effort  to  regulate  the  temperature,  but  is  no  longer  able,  in  OOOSt 
of  disturbances  in  the  regulating  apparatus,  to  maintain  it  at  fie-  ft 
height.    To  what  extent  tin*  bacteria  and  the  ferments  produced 
contribute  directlj  to  &e  elevation  of  the  bodv-temperaturej  hi 

this  elevation  is  caused  by  the  increased  metabolism  due  to  irritati 

the  nerves,  and,  further,  how  far  it  is  caused  h\  the  disturbance  «>f  the 

heat-dispersion,  are  questions  which  cannot  be  determined j 

OOWever,  i*  certain — the  causative  factor  is  different  in  Ay 

That,  under  certain  Conditions,  changes  in  the  nervous  system,  wit 

infection  of  the  tissue-juices,  suffice  to  cause  the  production  of  a  feverish 

ess  in  the  temperature  is  shown  bv  the  appearance  of  fen  r  is 
leptio  attacks,  in  the  exedtation  periods  that  cosur  in  the  course  of  progres- 

six.'  paralysis,  after  levere  frights,  after  the  passage  of  a  catheter  into  the 
bladoer.eto.     According  to  the  researohes  made  bv  Richet,  Aronsi 
and  Sachs,  it  is  possible,  in  animals,  by  a  prick  which  passes  through  the 
cerebral  oortei  and  strikes  theoorpus  striatum,  to  produce  marked  eleva- 
tion of  temperature,  with  increase  in  the  respiratory  inteivhange  of  gases 
and  in  the  excretion  of  Ditrogenous  material  (Arousohn  and  Sachs);  and 
(she  sana-  phenomena  ma  j  also  be  produced  by  electrical  irritation  oj 
same  portions  of  the  brain.    Nevertheless  fevers  which  are  the  result  of 
neurotic  disturbance  are  seldom  seen,  and  are  overshadowed  in  b 
tanee  by  those  produced  by  different  infections. 

The  rise  of  temperature  in  h\eris  usualh  accompanied  by  an  ac 
eration  of  the  pulse  ;  but  still,  in  some  cases,  the  effect  of 
of  temperature  can  be  so  greatly  modified  by  stimulation  of  the  rasas — aa, 
for  instance,  in  basilar  meningitis     that  the  frequency  of  the  puis.- 
niiiiished.      The  pulse   is  at    one   time  full  and   bounding;   at  snot 
through  defective  contraction  of  the  heart,  it  is  weak  and  without  bodj 

The  weakening  of  the  contractions  of  the  heart-muscle  i 
party  on  the  steadily  maintained  high  temperature  and  partly  on  the 

u  of  the  harmful  substances  that  are  produced  by  the  morbid  | 
esses  which   are    peculiar  to  the  especial    disease,  and  whieli  exert  an 
injurious  effect  upon  the  muscular  or  the  nervous 

In  feverish  diseases  the  sensation  of  being  ill  is  usually  \- 
nouueed,  and  the  patient  exp  i  a  full  sensation  in  the  bead 

a  severe  fever  there  are  present  disturbances  of  consi 

itation   and   depression,    hallucinations,    delirium, 
apathy,  mvoluntary  evacuations,  tremor  of  the  bands,  cramps  <iu  chil- 
The  muscles  of  the  body  b  I  not  infraju 

painful.     Digestion  is  decidedly  impaired;  the  appetifc 
is  slight,   the  thirst,  on  the  control  ith  is 

dry.     There  in  in  Erequeney  of  respiration,  and  upon  the  ji] Clear- 

ance of  muscular  we  t   Incomes  superficial.     The  excretion  of 
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urine  i*  usually  diminished;  the  amount  of  area  in  the  urine  is  in- 
nasttl,  and  that  of  sodium  chloride  is  decreased. 
In  a  long-continued  fever  marked  wasting  of  the  body  is  produced, 
large  part  of  the  albuminous  materials  of  the  body  and  of  the  fatty 
being  destroyed. 
It   is  difficult  to  say  to  what  extent  these  symptoms  in  individual 
tend  upon  the  increased  temperature,  and  to  what  extent  upon 
injury  done  to  the  organism  by  the  particular  morbid  process  itself, 
although  most  of  the  nervous  disorders  may  be  looked  upon  as  resulting 
from  the  infection, 

i tli  is  commonly  due  to  insufBciencj  of  the  heart,  and  yet  it  may 

duoed  by  the  severity  of  the  infection  —  i.e.,  by  the  changes  in  the 

through  their  action  upon  the  nervous  system  j  by  wasting 

Qgth  ;  and  also  by  an  excessive  elevatiou  of  the  temperature — 

43  ,  44  .  and  r>    0.  (109  ,  III  ,  aud  113"  P.).     It  should,  however,  be 

mbered  that,  under  certain  conditions,  very  high  temperatures  may 

endured  fot  a  long  time  without  producing  death,  and  that  death 

after  a  very  high  temperature  is  not  always  due  thereto,  hut  is 

li.   ]<»uked  upon  as  partly  or  entirely  tlie  result  of  the 

tion  (compai 

rocerning  the  nature  of  fevers,  which  Galen  desorihtMl  as  Color 
tram,  has  within  the  last  few  decades  been  greatly  advanced  by  numerous  ax- 
nial  studies,  and  we  have  learned  from  them  ot  the 

increaaed  i  "it  of  oxygen,  ol  the  Lnemaad 

i  he  changes  in  hcai-»liMsii>atioi»,     If. 
•    we  have  btained  a  ei>ni;>leir  knnwleilye-  of  ati  ilmac  mm-bid  ptm-- 

glven  case,  produce  a  feverish  condition,  wo  may  attribn 
fever  Is  not  something  uniform,  bu1 
also  to  the  facl  thai  the  feverish  increase  of  Mk.<  bodily 
ilan  irae  way.    The  increaaed  activity  in 

and  oxidation  in  the  body  ia  not  always  produced  In  the  anna 
Then,  furthermi  liaturbance    In   the  heat-aiaaipatiou,  through  the 

.■•in  iIih  skin  and  through  water-evaporation,  ia  not  always  the  earns  :  in  fact 
uit'  '  a  febrile  Illness,  bur  alio  In  the  diverse  varieties 

In  the  production  <>l  the  febrile  |n- 

la  not  the  same  In  every  case.     According  to  Benator,  there  axista 

era  tie  sen  regulation  of  heat  and  metabolism.    One  afore 

beat  is  produced  by  other  pi  rides  those  which  lead  to 

I   urea  and  carbonic  acid.     According  to  Herz,  heat  is  set  five  by  the 

inent  in  the  molecules  of  the  cell  protoplasm — a  change  which  takes  place  in 

En   fever  patients,  and  which   leads  to  die  destruction  oi  theprotopi 

lay  a'-  .  the  processes  ol  swelling  and  coagulation,  which  take  place 

ell-protoplasm,  while  at  the  same  time  the  diminished  activity  of  the  regenerative 

aae  in  the  pow<  a  heal      Kit  111  and 

band,  maintain  the  doctrine  that  oxidations  are  tlie  sole  soiuve  nt 
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V.  The  Natural  Protective  Mechanisms,  Protective  Forces t  and  Meal- 
ing Powers  of  the  Human  Organism,  and  their  Action. 


human  organism  in  not  entirely  defenceless  against  the 

harmful  inflnencea  with  which  men  come  in  contact  during  t  li*> 

Dalai  of  their  lives;  it  possesses  varions  forms  of  protective 

contrivances  aud  protective  forces,  which  are  capable  in  man}    in- 

,:  warding  off  noxious  influences,  or  at  leaat  of  rapidly  oonnter- 

their  harmful  effects,  so  that  a  disease  is  either  entirely  prevented 

If  only  as  a  alight  lesion,  of  much  I  nt\  than  the 

nieli,  according  to  experience,  can  be  produced  b}  this 
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particular  injurious  agent.     As  the  kinds  of  harmful  influences  are  nu- 
merous, so  are  the  kinds  of  protection,  and  they  act   :it  ven    \a- 
jieriods — i.e.,  sometimes  even  before  tin-  tissues  have  begun  i 
aged;  sometimes  not  until  such  attack  has  advanced  to  r.  certain  <!■ 
and  has  begun  to  spread  itself,  in  part  by  attacking  the  surroii; 
tissues  or  by  sending  some  of  its  products  to  distant  spots  (metast- 
in  part  by  poisoning  the  body-fluids  or  by  deranging  the  bodily  func- 
tions. 

If  the  environment  of  the  body  is  relatively-  cold  OX  relatively  warm, 
the  reguXatmg  powers  of  the  organism  are  at  once  brought  into  pla 
oreastng  the  %6ttt~produc&ian  and  heat-dissipation,  or  diminuthing  them,  an 
the  circumstances  demand;  so  that  the  body  is  capable,  within  a 
limits,  of  protecting  itself  against  the  influence  of  the  surrounding  tem- 
perature.    If  the  functions  of  the  regulating  mechanism  ate  deled 
as  happens,  for  instance,  in  consequence  of  a  tit  of  drunkenness — a  man 
is  more  liable  to  die  from  the  effects  of  cold  than  he  is  whan  under  normal 
conditions. 

One  cannot  speak  of  special  protecting  mechanisms  against  gross 
mechanical  influences,  yet  it  is  to  be  noted  that  the  tissues  are 
through  their  peculiar  qualities,  to  suffer  numberless  traumatisms 
■  nit  themselves  receiving  any  harm.     If  small,  hard  bodies,  such  as  (lust- 
particles,  reach  the  mucous  membrane  of  the  respiratory  tract  or  that  of 

the  intestines,  the  epithelium  forms  a  barrier  to  prevent  their  being  tab  d 

into  the  tissu. -spaces;  and,  further,  it   they  are   present   in  a   1> 
where  tin  iliated  epithelia,  these,  through  the  movements  oj 

citio,  will  keep  them  moving  onward,  or  they  will  become  surrounded 
by  mttCUS  produced  by  the  epithelium  and  the  mucous  glands,  and  in  this 

elope  cnej  will  be  carried  outside  the  body. 

N<>t  infh iqw 'nib  <  ells  oone  to  the  outer  surface  of  the  mucous  n. 
braue,  encompass  the  dust-particles,  and  carry  tbem  away  within  th--m- 
s,  in  a  secretion  derived  from  the  mucous  membrane.     This   phe- 
nomenon,   which    is*    called    p/ft<j<«fffosix,   in   observed    on    the    mm 
membranes  both  of  the  pharynx  and  of  the  respiratory  tract,    is  irell  af 
in  the  aheoli  of  the  lung;  and  epithelial  cells  can  also  take  pint  in  the 
tame  work   b  company  with  the  wandering  cells  which  come  out  of  the 
tissu.-piirencln  ma  to  the  surface,  and  which  are  derived  mo* 
the  blood-teasels,  and  also  from  the  groups  of  lymphadenoid  t 
found   in  the  mucous  membrane.     This  peculiar  phenomenon  is  made 
possible  by  the  Cad  that  the  cells  can.  bj  the  motion  of  tluir  pi 
plasm,   take  up  small  particles,  which,   like  insoluble  dust, 
injurious  influence  npon  their  protoplasm.     If  these  cells  laden  with 
dttffl  escape  outward,  the  act  of  taking  up  the  dust  into  their  subst 
appean  as  a  useful  activity     one  which  aids  in  the  cleansing  of  the 
organs  from  dust.     On  the  other  hand,  if  these  dust-laden  cells     as 

<rlv  in  the  lung-tissue — pass  into  the  lymphatic  channels 
and  are  laid  up  along  the  sides  of  the  channels  OT  an  Carried  into  the 
lymph-glands— in  other  words,  if  a  metastasis  of  the  dust-containing 
cells  takes  place  into  the  internal  organs  (see  g  18)  then  the  taking  up 
of  dust  by  these  cells  appears  in  a  less  favorable  light,  and 
of  the  act  as  a  useful  phenomenon  only  when  one  is  prepared  to  consideT 
the  infiltration  of  the  pulmonary  connective  tod  lymph-glands. 

with  dust  as  less  harmful  than  the  collection  of  dust-particles  on  the 
inner  surface  of  the  alveoli. 

When  the  particles,  either  free  or  contained  in  cells,  reach  the  lymph- 
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.  t         axe  arretted  at  this  point  and  stored  away  in  the  cells  of 
glands,  so  that  the  lymph-glands  may  be  considered  to  he  trust- 
worth  gnazd  the  blood  and  the  internal  organs  froni  the 
m               of  dust  to  them. 
Against  the  action  of  poisons  the  human  body  possesses  but  feeble 
:  s  of  defence.     Against  corrosive  substances  the  epidermis  of  the 
uter  skin  and  the  mucus  of  the  mucous  membranes  afford  a  certain 
nountof  protection;  and  there  may  occur,  under  certain  circumstances, 
marked  increase  in  the  production  of  mucus—  for  instance,  in   the 
stomach — whereby  the  irritating  action  of  a  caustic  fluid  may  be  markedly 
loo                 «ugh  the  transudation  of  fluid  from  the  blood-vessels  upon 
e  surface  of  the  mucous  membrane,  a  dilution  of  the  corrosive  solution 
ay  \>g  produced,  which  modifies  its  action,     Ou  the  other  hand,  the 
tension  of  tho  corrosive  agent  over  a  larger  surface  may  thus  be  pro- 
I.  and  uia\  result  in  a  more  widespread  injury  to  the  tisanes. 
If  the  poisonous  substances  are  of  such  a  character  that,  after  being 
up  into  the  juices  of  the  body,  they  act  injuriously  upon  the 
blood  or  the  nervous  system,  a  protective  influence  may  lie  exerted  by  the 
ism  in  part  through  the  action  of  the  kidneys,  liver,  and  intestine, 
which  are  sometimes  able  ioexcreii  thepoison  rapidly,  and  in  part  through 
the  occurrence  of  chemical  changes  in  the  poison  itself;  but  this  sort  of 
roteetioLi   is  effective  only  when  the  processes  referred  to  take  place 
injury  has  bees  inflicted  by  the  poison. 
27.  The  human  organism  possesses  various  kinds  of  protective 
mechanisms  and  protective  forces  against  the  parasitic  infections  and 
intoxications,  and  they  play  ;i  rery  prominent  part  in  all  diseases  can  am  I 
La.     According  to  their  activity,  these  protective  forces  may  be 
d  into  four  groups:  the  first  prevents  the  entrance  of  the  bacteria 

t.»  the  tissues;  the  second  prevents  the  unlimited  local  spread  of  the 

i  which  have  already  begun  to  multiply;  the  third  prevents  their 
LDfto  the  blood  and  their  transportation  (metastasis)  to  other 
the  body;  the  fourth  hinders  the  intoxication  or  weakens  and 
reduces  it  to  a  low  degree  of  power. 

I 'or  the  pretention  of  the  entrance  of  pathogenic  bacteria  into  the 

ues,  the  latter  are  provided  with  those  peculiar  {towers  which,  as 

ly  mentioned,  are  also  competent  to  hinder  the  entrance 

»f  dust ;  and  in  the  accomplishment  of  this  purpose  the  protective  epHJu  - 

and  the  mucus  play  a  very  important  parti     In  the  re- 

piratory  tract  the  movements  of  the  ciliated  epithelium  furnish  efficient 

fcion,  while  in  the  stomach  the  gastric  juices  are  poisonous  to  many 

thogenic  bacteria.     It  is  certain  that  many  bacteria  are  not  able  to 

he  uu wounded  external  skin  or  the  unwouuded  mucous  mem- 

without  some  assistance  favoring  colonization  and  reproduction, 

and  that  the  stomach  secretions  not  infrequently  destroy  the  activitv  of 

tria  (pueuiHocoeci,  cholera-spirilla)  or  even  kill  them. 

■  ■ars,  also,  not  ouly  that  the  mucus  secreted  by  the  mucous 

u  envelop  the  bacteria  in  its  substance,  and  in  this  way 

hinder  their  entrance  into  the  tissues,  hut  that,  what  is  more  important, 

incus  acts  upon  the  bacteria  with  harmful  effect,  either  through  a 

ace  which  it  contains  that   is  injurious  to  them,  or  by  producing 

culture-medium  unfavorable  to  their  growth.     It  happens  thus,  for 

Sanarelli  and  Dittrieh,  that   pus-cocci,  cholera- 

irilla,  and  pncumocooci  gradually  lose  their  virulence  in  the  mucus 

the  mouth  and  die,  while  diphtheria-bacilli,  as  it  appears!  art*  not 
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injured  by  the  mucits.     There  are  also  many  kinds  of  bacteria  ■ 
soon  die  in  the  Becretions  of  the  vagina  and  uterus. 

Many  pathogenic  organisms,  therefore,  ma;  obtain  a  foothold  o 
the  skin  r>r  upon  some  accessible  mucous  membrane,  or  may  ent< 
lungs ;  but  comparatively  few  among  them  produce  an  infection.     J  i 
tigatiou  has  shown  repeatedly  that  in  healthy  individuals  there  are  I 
in  the  upper  respiratory  tract  aud  in  the  mouth  not  only  harmless  bac- 
teria— i.e.,  thoae  which  cannot  reproduce   themselves  in   tie-    human 
tissues— but  also  those  which   can  undoubtedly  cause  disease,  it- 
instance,  cocci  wliich   produce  pus,  or  those  which   are  capable  of   pro- 
ducing croupous  inflammation  of  the  lungs.     From  these  facts  we  are 
warranted  in  drawing  the  conclusion  that  the  bacteria  which  are  f 
upon  the  mucous  membranes,  and  have  perhaps  multiplied  at  these  s 
often  die  and  are  carried  away  without  having  produced  infection.    This 
tl  probably  what  happens  in  the  case  of  the  above-uamed  eoeci  and  tlie 
tubercle-bacilli;  and  to  this  number  should  also  be  added  the  spirilla  of 
cholera,  which  suffer  when  in  contact  with  the  acid  secretions  of  the  b1 
ach.     Finally,  we  may  also  assume  that  many  of  the  pathogenic  ba 
that  are  inhaled  into  the  alveoli  of  the  lungs  do  not  reach  the  reproduc- 
tive stage,  but  die. 

If  a  wound  exists  at  any  point  the  granulations  wliich  form  upon  it- 
surfaces  afford  a  comparatively   Sale   protection  against  infectious,  for 
the  tissue-juices  which  escape  from  these  granulations  and  pass  through 
their  substance,  weaken  the  virulence  of,  or  entirely  destroy,  many  \ 
ties  of  bacteria. 

If  the  bacteria  have  succeeded  in  effecting  a  lodgment  at  some 
spot,  and  have  begun  to  multiply,— it  matters  not  whether  the y  eff< 
a  passage  through  the  epithelial  stratum  without  aid  from  some  out 
■Owes  (as  in  the  case  of  ty  phoid-bacilli  and  cholera-Spirilla),  or  n  hi 
th.-v  DOCCOedod  in  reaehiug  the  connective-tissue  layer  by  way  of  | 
small    wound  (as   in  the  case  of  tetanus-bacilli,  pns-eocci,  the  COe 

erysipelas,  and  fabarcle-baeiDi),— -and  if  their  further  progress  is  char* 
actenaed  partly  by  local  tissue-destruction  and  partly  by  a  poisoning  0J 
the  juices  of  the  body,  there  may  be  brought  into  action,  on  the   part 
of  the  Kenera]  organism)  certain  counter-influences  which  < 
(he  further  multiplication  of  tin-  bacteria,  or  weaken  or  perhapt  <  ven 

completely  the  poisons  produced  bit  them*     The  hrst-mentioned  in- 
hibitory influence  must  naturally  lie  situated  in  the  local  surroundings, 
and  depends  either  upon  the  vital  action  of  the  tissues  or  upon  the  a< 
of  certain  chemical  substances. 

As  has  already  l>een   mentioned,  colonies  of  bacteria  produ 
tissue-degenerations,  inHaimnation,  and  proliferation  of  tissue — all  of 
which  are   processes  in  which    the  amount  and  the  composition  of  the 
fluid   which  may  happen   to  be,  at  the  time  in  the  locality   under) 
change;  and  similarly  theoaUa  ol  the  locality  also  become  altei 
asmueh  as,  in  some  of  these  cases,  it  is  noticed  that  in  the  course  of  the 
processes  just  enumerated  the  bacteria  die,  and  that  upon  th 
the  infection  often  o  may  safely  draw  the  inference  that   the 

cause  of  the  death  of  the  bacteria  is  confined  to  the  locality  involved. 

The  prevention  of  the  spread  of  the  bacteria  and  their  destruction, 
in  the  epoti  where  thev  are    gathered   together  in    Colon* 

bed  by  many  authors  to  the  activity  of  ceils  which  have  Collected  at 
the   point  of  infection;  and  at  the  same  time  they  have  acknowh 
that   the   process  termed   phagocytosis — i.e.,  the  taking  up  of  tlfl 
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teria  by  the  cells  into  their  substance— plays  a  decisive  part  in  this 
rding  to  Metechnikoff  and  others,  the  amcBboid  cells  of  the 
D  a  war  against  the  foreign  invaders,  and  endeavor  to  over- 
power and  destroy  them.  Such  a  maimer,  however,  of  characterizing 
the  phenomena  of  phagocvtosis  amounts  simply  to  a  poetical  way  of 
expressing  one  s  self,  and  does  not  do  justice  to  the  essential  facts.  Its 
faultiuess  consists  in  their  attributing  consciousness  and  will-power  to 
the  auiceboid  cells  <>f  the  body — i.e.,  to  the  leucocytes  and  the  niulti- 
tg  connectiv'-ti>su»-  cells.  These  attribute*,  it  is  manifest,  could 
not  possibly  belong  to  these  cells.  Scientifically  considered,  the  gath- 
er! in:  toother  of  the  cells  at  the  point  involved  in  the  disease,  and  the 
subsequent  phagocytosis,  are  simply  au  expression  of  certain  forces 
which  are  natural  to  the  amoeboid  cells.  The  latter,  therefore,  in  obe- 
dience to  these  laws  of  their  nature,  perform  certain  definite  movements 
when  ie  subjected  to  the  influence  of  mechanical,  chemical,  or 

therm*]  irritants.     We  know,  from  numerous  investigations  made 
by  Buehner,  Gabritsehewsky ,  Leber,  Massar,  and  Bordet,  that  the  mo- 
I  ells  of  the  liody  can,  by  means  of  soluble  chemical  substances  in 
tain  concentrations  of  solution,  be  attracted  or  driven  away,  and  some- 

P  times  injured  (see  the  chapter  on  Inflammation),  and,  further,  that  the 
contact  with  hard  bodies  can  stimulate  them  into  pushing  out  proto- 
plasmic prolongations. 
These  phenomena  are  known  as  negative  and  positive  chemotro- 
pismus  or  chemotaxis,  and  as  tactile  irritability.     We  must  suppose 
it  the  bacteria  multiplying  within  the  tissues  act  upon  the  amoeboid 
through  a  chemical  substance  which  they  produce,  sometimes  re- 
Dg  and  injuring,  sometimes  attracting,  and  in  the  latter  case  atford- 
■ 'iiditiims  which  are  favorable  to  phagocytosis.     This  supposition 
•  in  harmony  with  the  actual  liehavior  of  the  cells  in  the  different 
factions,  since  in  one  case  the  bacteria  are  quickly  taken  up  by 
while  in  another  they  are  left  undisturbed. 
Tf  one  considers  phagocytosis  of  the  cells,  in  the  infections,  in  the 
natural  to  the  life  of  the  cell,  one  can  then  classify  it 
nly  ai  stined  to  facilitate  the  taking  up  of  nourishing 

i  this  interpretation  would  hare  t<>  suffer  only  one  ex 
that  is  when  certain  mksroparasiiee,  themselves  possessing 
o'lmid  motion,  penetrate  bj  their  own  movements  into  the  cells. 
The  result  of  the  devouring  oi  bacteria  by  cells  depends  sometimes 
'ivity  of  the  devouring  cells,  Bometimes  on  the  peculiar  proper- 
!  the  miaroparasite,  and  can  either  result  in  die  death  and  disso- 
laita  or  in  the  death  of  the  oellj  sometimes,  also,  the 
ria  live  quietly  in  the  cells,  thus  furnishing  au  example  of  a  sym- 
cells  with  the  parasites.     In  the  first  case  the  phagocytosis 
may  pTOTS  to  be  a  curative  process,  in  that  it  hinders  the  multiplicatiou 
pread  of  the  bacteria.     In  the  second  and  third  cases,  on  the  con- 
trary, the  phenomena  are  useless  for  inhibiting  the  further  dissemina- 
f  the  parasites;  in  fact,  there  are  cases  ('leprosy,  and  to  a  certain 
Ibo,  tuberculosis)  in  winch  the  parasites,  finding  therein  a  proper 
uura-medium,  increase  within  the  cells  and  finally  destroy  them.     If 

I     th  ted  cells  remain  intacl  for  a  certain  length  of  time  they  may 

wand'-r  into  other  regions  and  in  this  way  effect  a  metastasis. 
protective  agent  only  in  a  limited  number  of 
it  is  not  t'»l><«  doubted  that  th  -vtes  in  certain  infections 
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jurat  by  other  agents,  end  fan  cause  their  death.     If  a  large  uunii 
cells  collect  in  the  infected  tissues,  they  may  on  this  account,  bj  till- 
ing completely  the  lymphatics,  produce  a  certain  mechanical 
tion  to  the  spread  of  the  bacteria;   but  the  protection  thus  afford 
freuneiith   insufficient. 

If  the  bacteria,  either  free  or  enclosed  in  cells,  pan  bona  the  I 

phaties  into  the  lymph-glands,  these  id  aw  filters,  us  in  the  case  of 
dust,  and  retain  the  bacteria;  still  this  protection  BttffioM  only  wht-n  th» 
bacteria  collected  here  are  hindered  in  their  reproduction  and  are  ) 
DJ    the  iutluen if  their  surroundings.     The  destruction  can  be  fulh 

iplislii-d  here,  also,  under  the  influence  of  phago<  but  thi* 

is  in  many  instances  possible  only  after  the  bacteria  are  weaken* 
have  already  been  killed.     The  taking  up  of  living  bacteria  h\   the  cells 
does  not  always  lead  to  their  death;  in  fact,  it  is  frequently  follow, 
!iu  intracellular  multiplication  of  the  bacteria. 

More  powerful  than  phagocytosis  for  the  inhibition  ol  the  g] 
bacteria  and  other  micrnparasites  is  the  action  of  certain  chemical  sub- 
stances found  in  solution  in  the  tissues.     Furthermore,  sine 
phytic,  n on- pathogenic  bacteria  injected  into  living  tissues  can  }»>  killed 
in  a  very  short  tune,  we  must  rappoae  thai  then  on  m  //<<  tissuei 
stances  which,  by  reason  of  their  chemuttl  no/cvv*,  are  jx>iaouons 
wtrutitB  of  bacteria  and  can  astute  their  death  rapidly,    Th-  \pla- 

natton  naj  also  be  given  ol  the  fad  (mentioned  or 

pathogenic  bacteria   (bacilli  of  anthrax,  ribrio  ol   Mstsohnikoff)    which 
are  transferred  to  the  granulating  surface  of  a  wound,  vei 
to  degenerate  and  then  die.      Then,  again,  since  many  pathogt 
teria  develop  only  locally— for  example,  the  tetanus-bacilli,  diphtl 
baeilli,  and  cholera-s|»irilla — and  after  a  certain  time  die  within  tJ. 

i   area  without  having  spread   more  widely  in  the   body, 
ver\   probable  that  the  tissues  of  the  body  contain  substances  \thich 
are  also  poisonous  for  many  pathogenic  forms  of  bacteria  and  prevent 

wider  diffusion.    The  phenomena  observed  in  local  infecti 
also  that  these  substances  are  generated  at   times  in  increaeed  amo 

«'  augmented   in  their  action  by  newly   produced   poison,, us 
It  is,  furthermore,  probable  that  the  crowding  together  of  i 
which  takes  place  either  in  the  infected  area  or  in  toe  neighbarl 
•;ise  the  production  of  thes.-  poi^i , nons  substane<s,  and 
thus  impede  the  spread  of  the  bacteria;  nevertheless  attention  should 

irected  to  the  fact  that  in  some  infections  t  id  ol  the  b*  • 

conies  to  a  standstill  (e.g.,  in  erysipelas)  in  certain   places  where  then 
has  been  no  crowding  together  of  cells.     It  Is  a  fact  that  in  mam    u 
tioris  the  spread  of  bacteria  in  the  body  by  metastasis  either  is  entirely 
wanting  (as  in  tetanus  and  diphtheria)  or  at  least  is  quite  insignificant  in 
comparison  with  the  local  infection,  and  is  followed  h\  relatively  tritling 

.'s  (as   happens,  for  example,  in  typhoid   fever).     Now  the  exphv 

d  of  this  mot  is  to  be  sought  not  so  much  in  the  circumstance  that 
local  changes  in  the  tissues  have  hindered  the  spread  of  the 
into  the  hmph-and  blood-vessels— for  instance,  by  the  prodncil 
peculiar  chemical  substances,  or  le.   the  introduction  of  some   mechani- 
cal impediment  such  as  would  result  from  the  building  of  a  wall  of 
— as  in  the  farther  fact  that  th  ■■/  in  //-»  lymph  and  \>l»«i 

■ 

■,<l   tin  m. 

Some  investigators  have  been  led  fa)  believe  that  the  hostile  action  of 
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the  blood  upon  bacteria  depends  upon  the  phagocytic  action  of  the  leu- 
«,  and  they  support  this  idea,  first,  by  the  fact  that  one  very  fre- 
u*  ntlv  can  recognize,  after  acquired  iiifit'tii  hi,  oi  alter  one  artificially 
uced  by  the  introduction  of  bacteria  into  the  blood,  such  a  phaffO- 
Sj  and  als<.  l>y  the  further  fact  that  bacteria  within  the  blood — 
ry  many  of  them  contained  in  cells — are  carried  oat  <*f  the  blood-chan- 
and  deposited  in  diverse  organs — for  instance,  in  the  spleen,  the 
liver,  the  borie-marmw,  and  the  kidneys— in  which  they  die,  0*  from 
which  they  are  excreted.  These  observations,  however,  do  not  warrant 
the  conclusion  that  phagocg  fcosis  forms  in  any  way  a  protection  against 
the  spread  oi  bacteria  in  the  lymph  and  blood,  since  in  those  very  cases 
in  which  the  bacteria  are  not  carried  off  in  the  blood,  the  phagocytosis 
is  absent;  whereas,  on  the  other  hand,  an  entrance  of  bacteria  into  the 
I  their  multiplication  within  the  vessels,  are  very  often  aocom- 
ied  Of  followed  by  phagocytosis.  Here,  too,  phagocytosis  is  a  sec- 
ondary phenomenon,  which  occurs  when  bacteria  or  protozoa  are  pres- 
t  in  the  blood,  and,  like  bland  dust-particles,  are  not  able  to  hinder 
»ir  being  taken  tip  into  the  bodies  "f  the  leucocytes. 

When  bacteria  are  taken  up  by  cells  they  either  die  or  continue  to 
ultiplv  inside  the  cells;  and  which  of  these  two  courses  they  will  take 
Lb  upon  their  peculiarities  and  upon  the  condition  in  which  they 
lie  time  when  they  are  taken  up. 

According  fto  the  researches  which  have  thus  far  been  made,  the 
iwer  which  is  able  to  prevent  the  increase  of  bacteria  in  the  blood  re- 
oriucipally  iu  antibacterial  chemical  substances  which  probably 
t<»  the  albuminoid  bodies  (Buchner),  and  accordingly  are  termed 
rotective  albuminoid   bodies  or  alexins  (the  lnycosozins  of  Hankiu), 
ie  mode  of  prodnction  and  the  action  «>f  these  substances  are  not 
town,  and  can  l>e  spoken  of  only  hypotheiieslljr.     Bo  far  as  conclu- 
Irawn  from  the  behavior  Of  the  human  and  animal  organ- 
ases,  we  may  assume  that  in  the  human  organism 
always  present  certain  protective  chemical  substances,  and  that 
ontrary,  are  produced  only  after  infection  has  taken  place  i 
that  not  until  a  certain  stage  in   t!i<<  course  of  an  infection  has  been 
1  is  an  inhibitory  influence  exerted  upon  the  development  of  the 
Abacterial  poisons.     Booh  an  assumption  is  supported  by 
t  that  many  bacteria  (typhoid-bacilli,  the  spirilla  of  cholera,  and 
I  their  full  power  of  virulence  when  they  are   first  dis- 
puted throughout  the  body  iu  the  blood,  but  afterward  they  lose  their 
virulence  and  finally  die. 

The  protection  which  theo/i  vins  of  the  blood  afford  the  organism  ts 

•tain  diseases— i.e.,  to  those  infections  in  which  the  mul- 

on  of  the  bacteria  is  coutiued  to  a  limited  area,  or  in  which  the 

>orted  bacteria  have  lost  considerable  virulence,    On  the  contrary  , 

n  many  infections  the  peculiar  action  of  the  blood  iu  causing  the  bacteria 

to  undergo  degeneration  seems  to  be  entirely  wanting,  or,  when  it  is  pres- 

ut,  9b  easily  overcome — as,  for  instance,  in  those  infectious  in  which  the 

la  multiply  in  the  blond  itself  (anthrax) ,  and  also  in  those  iu  which 

tteria,  though  not  increasing  in  the  blood  (infections  of  tuberculosis 

nl  lepra)  show  m >  decrease  in  their  virulence  after  metastasis. 

protective   power  which  the  organism  possesses  against  the 

isons  produced  in  the  tissues  by  bacteria  is  to  be  found  in  the  pos- 

ibilitjr  of  a  rapid  excretion  of  the  poisons,  by  the  kidneys,  and,  under 

olretunstances,  through  the  stomach,  the  intestines,  and  the  skin  J 
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and  the  action  of  these  organs  is  sufficient,  in  certain  cases,  to  prevent 
a  fatal  poisoning.     Besides  this,  in  certain  infections  there  is  endamltj 
BJI  .antagonistic  actiuu  on  the  part  of  the  organism,  in  the  sense  tli. 
tain  poisons  are  rendered  inactive  or  are  actually  destroyed  by  counter- 
poisons  or  so-called  antltoxinst  or  that  the  toxins  and  autn> 
bine  to  produce  non-poisonous  substances,  or,  final  h  ,  that  the  pn  ■ 
of  metabolism  of  the  tissues  protect  the  latter  from  the  action  of  the 
toxins.      It  is  furthermore   possible   that  by   the   spread  of 
products  through  the  body  in  certain  concentration  the  tissues  can  Vie 
made  immune  against  the  same  products,  or  also  against  the  ptodooti 
of  other  bacterid  ISO). 

The  antibacterial  properties  of  the  Hood  and  lymph  in  relation  to  certain  bacteria 
have  been  established  by  Uu'  cxp- tine  ntal  researches  of  a  number  of 
experiments  have  shown  that  the  destructive  action  of  a  definite  kind  of 
erted  only  upon  certain  sp>  ieria,  and  never  upon  all  ;  and  t!i;\t  tin*  action,  at 

the  same  time,  is  subject  to  individual  variations. 

According  to  the  investigations  of  Fodort  Petruschky,  Nuttull.  0» 
lichring,  Nissen,  Pansini,  ami  others,  the  blood  and  serum  from  dOgSj  rabbit*,  an.: 
rata  are  capable  nf  making  the  anthrax-bacillus  powerless,  and  even  of  kill, 
this  action  is  a  limited  one,  so  tbaL  after  the  introduction  of  a  large  number  of  at' 
bacilli  into  tbe  blood  taken  from  the  blood-vessels,  the  bacilli  little  tiim 

to  multiply.     Defibrluated  blood  of  dogs  and  rabbits  can  destroy  the  cholera-spit 
and  typhoid-fever  bacillus  j  it  is,  however,  powerless  against 
and  agairwi  proteus;  the  same  statement  is  also  true  with  regard  to 

Human  1  >I 1  or  Hood -serum  can  cause  the  death  of  typhoid-bacilli,  diphtheria-l 

and  the   bacilli   of  rindsn,   lut  it  has  no  effect  upon  the  bacilli   of  anthi 

IcidaJ  propertiei  of  the  blood  are  exhausted,  then  these  bade 
in  either  blood  or  serum. 

Hankiu.  Kantbai  k.  Deuya,  ILdm.  L-wit,  and  others,  assume— on  the  :  n- 

pejrtjnentaJ  Investigations — that  tin-  alexins  are  produced  by  tie 
believes  it  to  be  possible  that  the  nueleinic  acid  present  in  i 
the  leucocytes  plays  a  part  in  lb  lariSj. 

._'  to  iIm-  opinion  of  Hitter,  ft  R  oryniM— 

•.ample,  which  one  can  derive  from  the  lymphatic  glands,  the  spleen 

gland — Is  to  a  oertain  extent  diflsroal  is  found  in  the  blood  and  t 

and  consequently  does  nol  originate  entirely  iu  the  blood.     It  is  certain  that  the  bn< 
destroying  powei  oi  the  blooa  and  blood«eerum  is  not  the  only  prote< 
of  an  infection  or  prevent  it  entirely,  and  eai 

l.niimrirl  idal  albuminoids   l<  »>WST 

Ixed  with  alcohol  and  dris  ,  as  also  by  heiug  heater  I 

recover  It,  hotrever,  when  the  dried  material  is  dissolved  In  water 
loO.OC  im  or  sodium  nt  88   (.'..  end  their  activity  can  thtu 

lanesawd  (•  thousandfold). 

><i.  the  ani  ill!   which 

taken  np  into  the   leU< 
do  those  which  i  the  blood  or  the  tissue-fluids,     it  a; 

ooitaln  oonditlone  the  cells  protect  the  bacteria  which  are  contain 
from  the  bactericidal  substances  in  the  fluids  of  the  body. 

The  nut  i  t«j  in*  which  render  the  bactei  Lai  poisons  harmless,  are  general 
H  the  course  of  the  infection.      Nevertheless,  the  I 

Wtinschhelm,  andothen  have  shown  that  they  are  n 
iithy  buman  b  urn  which  coi  I 

tive  against  s  certain  toxin— as,  tor  example,  against  the  toxin  of  diphth< 
nevertln  l'-s  serve  ana  medium  In  which  the  bacteria  of  this  disease  o*  I 
Tlte  antitoxin,  ther<  I 

18.    Tlie  healing  powers  of  the  human  body  are  furnished  f>;f  i 
vhich  are  fitted  to  tvnnjtenftate  for  the  dem 
change* produced  by  disease,  and  i<>  render  harm 

harmful  agent  that  may  still  /•■  t  in  tin  body,     When 

of  nvraa  are  l  1,  the  healing  consista  eae 

the  altered  and  a\  it  and  in  the  repku  ■'■  / 


BACTERICIDAL   SUBSTANCES;    ANTITOXINS. 


75 


If  from  any  cause  the  tempemture  of  the  body  is  abnormally  low  or 
iu.iIIv  high,  BompBniMitkm  is  effected  by  a  suitable  regulation  of 
the  heat-production  and  heat-dispersion,  as  a  result  of  which  (he  tem- 
perature of  tlit-  both  ie  once  more  restored  to  its  norma]  height.    If  a 
portion  of  tissue  is  destroyed  by  a  traumatism,  the  organism  can  re 
the  defect  either  by  the  production  of  new  tissue  on  the  spot  (regenern- 
r  by  proriding  a  marked  increase  in  other  similar  tissues  i 
itoru  hypertrophy)* 
If  poisons  have  entered  the  body  and  have  produced  symptoms  of 
poisoning,  there  are  only  two  wa\  s  in  which  healing  can  result — namely, 
through  the  removal  of  the  poison  by  the  excretory  organs,  or  through 
its  being  changed  ami  made  harmless  within  the  body.     At  the  same 
t  the  damaged  tissues,  under  the  influence  of  a  normal  nutrition, 

.  ive  a  normal  organisation,  anil  any  defects  that  may  remain 
are  in  due  time  compensated  for. 

tin  infections  the  healing  processes  follow  directly  on  the  action  of 
force*;  ind 1.  the  action  of  the  latter  constitutes  the  first 
•he  healing  process.    Consequently  the  pruttrtivt  and  the  heaUng 
lentical.     If  the  alexins  succeed  in  hindering 
of  the  bacteria,  and  then  if  the  weakened  bacteria  are  d is- 
I  destroyed  in  the  fluids  of  the  tissues  or  within  the  cells,  the 
first  step  in  the  healing  process  will  have  been  taken,  inasmuch  as  the 
m  has  been  removed.     If  by  the  massing  together  of  cells  in 
Urn                 1  tissues  a  protective  wall  is  formed  against  the  spread  of  the 
bacteria,  or  if  the  latter  are  retained  in  the  lymph-glands  ana  destroyed, 
phenomena  may  also  be  looked  upon  as  processes  which 
r  in  the  healing.     In  a  similar  manner  the  removal  of  the  poisons 
I       i  which  have  entered  the  blood,  by  way  of  the  excretory 
— the  kidneys,  the  liver,  and  the  intestines — not  only  acts  as  a 
st  further  localization  of  the  bacteria  and  against  in- 
creased intoxication,  but  also  makes  possible,  through  the  removal  of 
the  noxious  materials,  the  restoration  of  the  injured  tissues. 

many  infectious  dif  the  healing  action  «»f  the   protective 

already  i?i  the  body(g  27)   is  supplemented  by  the  appearance 

the  scene  of  new  substances,  foreign  to  the  normal    organism, 

as  bactericidal  substances,  and  as  antitoxins,  antagonize  both  the 

and  the  intoxication.    These  antagonistic  poisens  are  produced 

i  he  cells  and  the  I  >1< » »d     b.  >th  of  which  have  been  altered  I  >\  the 

perform  other  life- processes — or  by  the  bacteria  them- 

they  spread  through  the  bod  \  by  way  of  the  tissue-juices,  aud  thus 

an  impediment  to  the  further  spread  and  increase  of  the  bacteria. 

tagonistic  bodies  act  in  one  of  two  wa\  a  :  they  either  hinder 

>n  of  the  bacteria  aud  kill  them,  or  they  alter  and  render 

th"  bacterial  poisons,  or  they  combine  with  them  to  produce 

tive,  non-poisonous  substance.     It  is  also  possible  (ef,  §  90)  that 

b  few  iii!  i  bey  render  the  tissues  to  a  certain  extent 

ptible  to  the  effects  of  bacterial  poisons. 

i.i  iiic  fact 
ro/  substun  net  the  intoxication^  and  the 

«  pit-"  il  and  thus  die  out.     It.  baa  been  proven, 

nun  ive  and  probably  continue  to  produce  poi- 

r,  remain  harmless  in  consequence  of  the  of  the 

ndividual  cases  the   theorj    ippeara  admissible  that  a  lack  of  proper 

s  the  death  of  bacteria;  this  being  true,  perhaps,  in  th 

ion  (tuberculosis),  in  which  bacteria  remain  for  a  long  while 
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enclosed  In  tissue  which  la  deed  and  which,  with  the  tapes  of  time,  is  undergoing ahm- 
tion,  and  from  which,  consequently,  they  arc  amble  to  a*  »»l 

food. 

According  ti«  the  I  Ions  of  R.  Pfelffer,  which  bnvs 

In-iin.   Danbar,   Loeffler,  and  others,  the  blood  dcen  from 

rendered  Immune  as  regards  the  bacilli  of  typhoid  fever  or  (he  -, 
and  that  taken  from  human  being*  who  are  either  ill  with  or  ar 

r  typhoid  fever  or  cholera,  oontaJ  an,  baaldeacertain  antltaxtm,  n  *}*ryu 
ambatm  ■  iiotta sub$tan<e  k.i>  which  posaooui 

thai  when  some  of  it  is  added  to  a  virulent  culture  of  the  organ i Bins  i" 
oi  the  above-mentioned  diseases,  this  cultun 
that  the  bat  it  being  injected   iut.<  the  iilwlomiiial  caviu 

rapidly  break  up  into  minute  global)  dissolved. 

Ac  the  investigationa  ol  Gruber,  Durham,  Pfelffer,  Rolla,  Bobemh 

Wi.iai.  and  i     Fraenket  the  blood-ei  rum  obtained  h 

typhoid  ftvajrar  with  cholera,  or  who  reieeolng  from  one  lerof  thae 

diseases  <>r  who  have  even  aatlxelj  Erom  such  lllnesa,  exerts  a  damag 

Buence  opon  1 1 ■« *  bacilli  of  ti"  Hiding  diseacu  ;  this  influence  Ih-Ii 

in  bouillon  cultures  the  to  make  iheh 

roll  th  clumps,  sink  to  the  bottom  of  the  vcasvl,  at  idrrgo 

disintegration.     When  the  aerum  U  added 

previously  in  active  hh »i i « m 
Bad  to  collect  togvthei    in  little  Lirulier  is  oi  the  opinion  that  this  phenamrsMB 

plained  by  the  swelling  up  and  bursting  of  tin-  membra 
nd  be  assumes  that  this  change  at  once  renders  it  possible  f<>r  (hi 
nay  be  present  In  the  body.     In  harmony  with  t> 
applies  tin-  n. Hue  •t'l'jlutiitinx  to  tin-  active  substance 
iiimI  be  I  in  attributlug  t<i 

■eaand  in  establishing  the  comlitioti 
hi  respect  to  the  same,     Pfetffer,  mi  the  other  1i;ih<i. 

tin'  <  ell-membrane  laksj  ]  ■  net  ol  ill"1  |'li-  i 

i  '  the  active  eubatanci 
wholly  unknown,  be  gives  tin  ralyaiM. 

peculiar   powers    poaetaeed    by  tlie    blood-scrum  -it    typhi 

(Semainc  u  ri«.  1800)  madi  Bilion  to  utilize  this  action  of  biood-OOfWJI 

upon  tin'  bs  i  (or  npou  the  iplrilla  of  cholera)  ss  an  auxiliary  method 

.  !>!iahing  the  cot  lurin  i 

(or  of  i  As  a  matt  Mesnil,  and 

mi  that  It  xram 

upon  cultures  of  lyphoid  bacilli,  to  determine—  both  ilm 

il  months)  afterward — wh<  ther  the  dlagm 
Ins  :  ■  |  |y  made. 

ichnikoff,  Bordet,  and  others  maintain  th.»t  tl 

onditiou  or  in.:. 
attributed  chiefly  t.>  the  activity  of  the  leneoeytee,  which,  us  they 

.,  m  to  the 
by  takin-  them  op  Into  lb  ir  cell-bodies. 

tbeless  s  subordinate  lite  majority  of  tin 

Ibe  Cel  I  <•■•  kille.l  by  I'  i 

by  ibe  1  •!.»»»* I  and  b>  the  juices  of  tin  In 

:<•.  talon  up   into  the  cells,  but  they  do  not 

le  that  they  find,  in  the  protoplasm  of  th< 
t.i  then  development. 

ta  often h  tat  the  fever  present  in  infectionx  diseases  i> 

favors  the  destruction  of  the  bacteria,  and  it  i>*  not  im| 

liclal  influence,     Tht  <n\-u-.  It  is  e.L- 

mihtii  thai 

l:..n;    to     ' 
-  WOUM  be  likely  t<<  hinder  Its  pown 

it   tin-   te\ 

useful  phenomenon  or  one  th.it  alw.i  Dunter-balaiiclng  of  one  *. 

■tliirMt.      A  ml.  \eii   in  those  case*   in  which 
whb  i 

not  ]«  i  i  Uiia  as  something  useful  which  should  be  credited  to  the 

Onej  could  onl  »n  ><t  the  morbid  processes  taking  plan*  in  the 

course  nduces  the  formation  Uemlcal  de- 

an  antihacterlal  or  an  ant  I  tooth 
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I.  Congenital  and  Acquired   Predisposition. — Idiosyncrasy  and  Im- 
munity. —The  Acquiring  of  Immunity.— Immunizing  Inoculations, 

ft  is  an  old  observation  that  different  individuals  ore  divtriefyf 
totcttrd  external  harmful  agents.     Id  a  certain  number  of  cases 
itV-'V. mce  depends  upon  the  </« -n\ i-rtd <onMUution — i.e.,  upon  the  gen- 
eral condition  of  the  body;  in  other  cases  there  are  local  conditions  that 
produce  these  differences  in  behavior.    Furthermore,  the  differences 
/  and  lasting,  or  they  may  be  acqvxttd\  and  are  then 
rient peculiarity  of  the  special  individual. 
If  au  individual  is  markedly  susceptible  to  the  action  of  a  certain 
di-.-.i.-i.  .  this  condition  is  termed  a  preaupomtion  to  that  particular  dis- 
If  an  individual  shows  au  especial  susceptibility  to  a  particular 
Oft]  influence,  which  is  much  more  marked  than  the  susceptibility 
.  hich  is  seen  in  the  majority  of  mankind,  and  so  constitutes  an 
idual  peculiarity,  it  is  termed  an  idiosyncrasy.     If,  on  the  contrary, 
an  individual  is  insusceptible  to  the  action  of  an  injurious  force,  so  that 
symptoms  of  the  disease  do  not  appeal  even  when  the  individual 
If  to  this   particular  injurious  influence,  the  condition  is 

termed  immunity,  and,  according  to  its  grade,  it  may  be  distinguished 
as  a  >r  an  absolute  immunity. 

Predisposition  Jims  a  great  influence  over  the  acquiring  of  infectious 

diseases,  and  also  plays  a  prominent  part  in  the  causation  of  numerous 

other  diseases.     In  one  instance  it  is  founded  on  general  constitutional 

>ther  on  th<«^<'  which  are  simply  local;  ami   besides  it 

Lasting  or  B  transient  phenomenon.     Mankind  has  a  strong 

ipoaitiou   to  measles,  smallpox,  scarlet  fever,   cholera,  typhoid 

.,  tuberculosis,  and  syphilis;*  and  consequently,  in  I 

cases  iu  which  the  protective  forces  against  infection  that  belong  uatu- 

rallv  feoevBTj   man   prove  to  l>e  insumcient,  an  infection  would  be  sure 

t-.  f < ill« » w  i  ,  at  least  in  the  great  majority  of  instances.     It  may 

U>  assumed  that  they"  ceptibtlity  for  these  diseases  is  noi 

y  great   in  nil  individuals  And  that  it  varies  in  the  same  personal 

Thus  in  epidemics  of  measles  certain  children  who  are 

exposed  I  ipe,  and  later  in  life  are  taken  ill  during  some 

iu<nt  epidemic, — a  circumstance  which  in  many  cases  can  lie  ex- 

-ul v  b\  the  supposition  that  the  individual  was  for  the  time 

-lightly   susceptible  to  measlc*.      Excessive  bodily  exertion,  as  it 

Favors  the  entrance  of  au  infectious  disease  into  the  system. 

Diabi  litua  predisposes  a  person   t<>  tuberculous  and  suppura- 

Lnfeotions. 

For  the  acquisition  of  many  infectious  a  peculiar  local  predispoiidon 

isary,  which   is  gained    by  local  HasuerchangeB,  such 
uuds,  excoriations,  and  the  formation  of  ulcers.     In  such  cases,  there- 
i  .  tlie  disease  appears  as  a  wound-infection. 

this  class  belong  man}  forms  of  suppurations,  erysipelas,  tetanus, 
hydrophobia,  and,  in  part,  tuberculosis,  syphilis,  glanders,  anthrax, 

War  diseases;    and  although  any  of  these  diseases  may  oecasion- 
y  DO  produced  bv  infection  through  intact  mucous  membrane  or  skin 
<>r  luii^  tissue,  in  the  majority  of  cases  a  traumatic  injury  or  an  ni- 
tron furnishes  the  required   locus   minoris  resistentia?   from  which    the 
m  take  its  start.     Thus,  for  instance,  the  suppurative  inflam- 
M  produced  by  the  so-called  pus-cocci  are  mostly  diseases  which 
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originate  in  wounds,  excoriations,  or  ulcers;  and  in  the  last  cas» 
often  represent  secondary  infections,  which  follow  other  infeotkn  - 
have  resulted  in  the  production  of  ulcers.     Furthermore 
quently  encountered  in  some  part  of  the  genital  apparatus  aft  r  pai 
tion— i.e.,  19  tissues  which,  by  reason  of  the  childbirth,  are  torn  or 
crushed,  or,  through  the  robbing  off  of  the  epithelium  and  the  a 
tieial  layers  of  the  connective  tissue  (as  in  the  uterus),  are  laid  open  to 
the  invasion  of  bacteria.    Similarly,  erysipelas  and  tetanus  are  diseases 

which  ordinarily  develop  from  small  wounds,  and  the  infection  called 

hydrophobia  is  almost  always  caused  by  the  bite  of  ao  animal  b 

rabies.     Finally,  we  may  also  assume  that  the  virus  of  tuliercuh  - 

of  syphilis  very  often  enters  the  tissues  only  where  a  local  lesion  has 

taken  place. 

The  jimHsjtnsltioH  to  <!'■■ 

manifested  particularly  in  those  morbid  affections  which  is  the 

result  of  overexertion,  as  ecchaustwe  ocmdUkms;  and  sJao  in  tisoae  i 

are  the  result  of   temperature   variations,   such   as  tl 
chilling  of  the  body  or  to  the  effects  of  heatstroke.     Bat  tins  | 
tion  mag   also  piay  a  prominent  part  in  still  other  dis< 
instance,  in  various  forms  of  poisoning.     Mental  labor  and    : 
irritations,  of  which  human  life  is  full,  can  produce  illness  iu   pi 
I  individuals-   i.e.,  in  those  who  have  a  certain  weakness  or  ii 
met  msisting  power  of  the  central  nervous  system  when  subjected  I 
demands  made  upon  it;  while  iu  the  majority  of  nun  the  same  amount 
of  work  will  do  no  harm.     It  is  well  known  that  the  functional  ca] 
f«>r  work  of  the  nmseles  is  v.  i  \  different  in  different  individuals, 

that  COaaeqnently  many  are  easily  tired;  it  is  also  known  that  mai. 
susceptible  to  heat  and  cold.      Illness  and  death  from   1 

occur  only  in  ■  small  percentage  of  individuals  who  rind  themselves 

situated   in  exacth  the  same  circumstances— i.e.,  in  those  who.  i 

the  conditions  liamnl,  are  unable  to  endure  the  strain  laid  upon  | 

By  chilling  of  the  entire  body,  or  of  certain   portions  of  it.  which  the 

majority  of  individuals  can  hear  without  receiving  harm,  mi 

ill.  and  there  are  individuals  who  bare  an   I 

influx  this  nature. 

The  weah  nedpotn  lance  bo  outward  influences,  and  I 

exhaustion  from  work,  constitute,  in  man  an   individual  / 

aritu  of  congenital  orimn — a  peculiarity  which  sometimes  appears  onlv 
tldhoodand  is  then  outgrown,  and  sometimes  persists  throughout 
Ufa,     In  oilier  cases  it  is  an  acquired  8tate,  which  shows  itself  especially 
in  eonvnlrs.-ence  from  »  \- ire  illness,  and  gradually  disappears.     I 
certain  conditions  it  maj  prove  to  l>e  a  permanent  sequela  of  the  ii 
out  of  ulnch  it  developed. 

Idiosyncrasy  in  regard  to  certain  injurious  Influences  is  generally 
congenital;  at  times,  however,  it  is  an  acquired  peculiarity  of  o 
individuals,  often  showing  itself  in  moat  peculiar  ways.    Thai 
ample,  the  eating ol  fresh  fruit,  or  of  sugar,  or  of  salad,  produo 
certain  individuals,  nausea  and  vomiting,     others  have  au  av 
eating  dishes  prepared  from  liver  or  kidneys,  and  become  ill  if 
compel  khemselv<  these  bods.    Still  others  have  a  peouliar  di- 

ease.  called  urticaria,  after  eating  crawfish,  lobster,  si 

is,  of  asparagus.    The  d  is  chars*  itchy 

wheabformations,  cl  skin-lesions,  or  abdoruii 

romittng.     Not  a  few  persons  are  unable  to  drink  Ih.iled  inilk  » 
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experiencing  trouble  iherefmra.    Alcohol,  even  in  very  small  closes,  may 

in  certain  individuals  produce  marked  excitation,  or  even  narcosis,  or 

marked  vaso-motor  derangements.     The  drinking  of  cocoa  can  produce 

{j    end  dyspeptic  symptoms.    Doses  of  morphine  or  chloroform 

thu*  the  majority  of  men  without  injury  may  produce,  in 

I        individuals,  severe  symptoms  or  even  death.     A  few  individuals 

ma  h  degree  of  sensitiveness,  on  the  part  of  the  mucous  mem- 

braoe  of  the  respiratory  tract,  to  the  effects  oi  t  Lio  pollen  of  certain 

and  accordingly,  upon  the  arrival  of  the  hay-making  time, 

through  the  inhalation  of  the  pollen  which  are  floating  everywhere  in 

ndividuals manifest  symptoms  of  catarrhal  inflammation 

of  the  nasal  passages  and  tiie  conjunctiva ■,  and  often  also  of  the  larynx, 

(he  tracheal  and  the  bronchial  tubes.     To  these  catarrhal  symptoms, 

rich   in  the  h  may  be  accompanied  by  asthma  and  fever, 

•f  ft"//-/}  r< r  or  kay-asthma  is  given.     Washing  tho  skin  with 

-infecting   hY  nnple,  with    sublimate   or   carbolic-acid 

■  ugth  usually  borne  without  trouble,  may  cause  not 

onl\   foesJ  derangements  oi  sensation  and  inflammation,  but  also,  under 

certain  circumstances,  an  eczema  which  spreads  over  the  greater  part  of 

the  body. 

On  what,  in  particular  cases,  the  idiosyncrasy  depends  is  not  clear. 
In  mm  we  inav  look  upon  a  peculiar  irritability  of  certain  por- 

tions of  the  nervous  system  as  the  cause  of  the  symptoms.     I ti  acquired 
sy  -with  regard,  for  instance,  to  the  taking  of  certain  foods — 
lay  a  part. 
Immunity,  like  predisposition,  is  a  peculiarity  which  plays  an  es- 
in  the  path  of  the  infectious  diseases,  ;lIid  the  term 

"immunity  "  is  used   to  characterize  the  behavior  of  an   individual  with 
ml  to  infection.     If  a  person  is  so  eonstitued  that  the  parasites  under 
ai  leration  cannot  grow  in  his  tissues,  this  condition  is  termed  immu- 
,  in  the  narrow  sense  of  the  term;   if  tho  peculiarity  of  the  individ- 
ual ruch  a  nature  that  the  poiaona  produced  by  the  bacteria  are, 
for  him,  harmless  and  produce  no  effect,  one  speaks  of  it  as  insuscepti- 
bility to  poisons,  and  uses  this  term  also  in  cases  in  which  a  person  shows 
of  resistance  when  exposed  t<>  the  influence  of  other  poi- 
■v  instance,  those  which  come  from  the  phanerogamous  plants 
or  from  animals, 

-<  eptibility  to  //e>  poisons  of  infections  and  tntooeico- 
\arthj  congenital,  partly  acquired,  and  form,  when  they  have 
1    from  birth,  a  peculiarity  which  may  belong  to  all  men,  or  may 
be  possessed  bj  only  a  few  individuals.     Man  is  immune  bom  various 
in!  ases  that  are  common  to  domestic  animals — for  instance, 

.  symptomatic  anthrax,  and  hen-cholera — while  he  is  sus- 
ceptible to  the  infection  of  anthrax  and  glanders.     So  far  as  tuhercu- 
nd  actinomycosis  ax-  concerned,  be  is  just  about  as  susceptible 
infection  as  are  b  sheep,  goats,  and  swine.    There  is  an  appare- 

nt immunity  from  scarlet  fever  in  the  case  of  a  large  number  of  persons; 
od  regards  measles,  small-pox,  cholera,  and   intluenza  there 

-  in  mac  immunity.     At  all  events,  it  hap 

lativelv  small  percentage  of  the  population  acquire  scarlet 
and  a.ls<.  that,  in  regions  where  cholera  and  measles  appear  re- 
peatedly as  epidemics,  a  portion  of  the  population  escape — a  circum- 
cannot  be  explained  h\  the  statement   that  these  pet 
antact  with  the  infective  poison  wnic" 
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lM-r.-ssarv  for  the  production  Of  tiw  disruse,  hut  UK881  l«>  ascribed  Kl  part 
to  t ho  fact  that  their  bodies  were,  at  the  time  the  virus  entered,  n 
captive,  or  at  least  were  only  slightly  to.  so  that  the  natural  r«  si  stunt 
I>ower  of  the  body  was  able  to  pre vent  the  infection.     It  cannot,  ha* 
ever,  be  determined  in  these  cases  whether  this  inimunitv  -.iltnv 

and  general,  or  whether,  at  the  point  of  infection,  th 
local  conditions  which  censed  the  infection  to  be  ennpreesad.    It  is  an 

interesting  fact  that  the  escape  of  an  individual  who  has  l»een  often 
-ed  to  infection  during  an  epidemic  is  no  guaranty  that  he  possesses 
a  lasting  immunity,  since  experience  has  shown  that  infection  may  take 
place  during  a  later  epidemic  or  later  on  during  the  same  epiai 
The  immunity  may  therefore  be  temporary  and  at  (lie  mud*  time  only 
relative;  and  it  is  probable  that  at  oertain  tin  -poei- 

tinii  may  he  present, 

Goaoarning  natural  immunity  from  theeffectsof  jm  r  natural 

of  suscepiibilit  tj  to  fMiifinnx,  we  know  little  at  the  preaent  time;  still, 
out  doubt,  many  poisons  are  poisonous  only  to  certain  organisms,  and 
it  is   probable  that  mankind  is  relatively  insusceptible  t<»  1 
that    .  Uy  to  certain   animals.     This  is   true,  for   example,  with 

regard  to  the  toxic  proteids  and  the  organic  baaee  which  ere  derived 
from  bacteria  and  alao  from  higher  animals  (aerpenta)  and  plant**.  If 
one  takes  into  consideration  that  many  animals  are  sli^htl  at  all 

susceptible  tn   pc&aone   which  act   powerfully  upon  the   human  bodv — 
that,  for  instance,  the  hedgehog  is  not  susceptible  to  the  canthai 
poiaonand  to  the  lute  of  poisonous  anakea;  that  bin 

hail  effects  from  atropine  and  opium,  oorgoatfl  from  lead  and  nic«»tine. 
and,  finally,  that  do^s,  rats,  and  other  animals  used  in  experim. 

iti\>"lv  greater  reaiatiii^  pmu  -i  to  bacterial  poisons  and  also  to  vege- 
table alkaloids  than  d*>es  the  human  lieiiux— it  eeenifl  rerj  proh 
may  alao  be  trne.     From  this  it  would  be  propea 
clnde  that  the  Datnral  tnansoeptibility  of  man  to  man}  <>f  the  i 

<>(  animals  rests  upon  his  poweri  t<>  resist  the  toxalbumius  and 
toxins  which  tie-  bacteria  belon^in^  to  tin  -<s  produce. 

Tin-  ocauiriiioti  of  relative  or  absolute  immunity  from  poisoning 

'i,xf  germs  and  poisonous  substantia  v  is  generally  produced  by 
either  a  Bingle  infection  or  intoxication,  or  hjt    repeated  i  u  f* 
which  leave  behind  such  an  effect  upon 
►  longer  susceptible  to  the  corresponding  micro-onmniaii 
in  other  words,  that  it  can  no  longer  be  made  ill  b\  these  n 
orgai  i.     Besides,  it  often  happens  thai  the  met 

indiwdual's  haying  passed  through  an  attack  of  an  infectious  diaeaae 
confers  on  him  a  relative  or  absofato  insusceptibility  t<>  a  rlinneati  w 
loseli  related  to  it. 

Ibt  bmi  Ian  immunity  possess  wi 

I   not  only  by  ' 
MM  among  nun  ami  animals,  but    much  more  by  mum  i 
I  *  •    qI  -.•  .!.■  ol  <io«  Injected  Into  an  am  n 

(  them  develop  and  produce  ttam 

iln  r  animal  of   a   >l 

beol  different  varieties  from  then  which  developed  in  Um 

>iti  kiml  of  Si-Iu  ,  Inoculated  in  n  Kpecle* «  ■ 

tain  death,  but  when  the  Mime  kind  is  nto  another  spec tea  of  m< 

burii  susceptible  to  an  nearly  IwnWWit.    The 

to-eelled  f<pt i-  rabl 

trt\  on  the  ;  .. 

poison.     Tlie  S]  fever  can   U-  > 
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only  in  apes.     Gun.:  phi  lis,  and  leprosy  cannot  be  successfully  Inoculaied  into 

any  species  of  animal*. 

Different  animals  of  the  same  si>ecie«.  but  of  different  ages,  show  dlaaimilar  be- 
havior  iu  Young  dogs  are  easily   Infected  by   anthrax  (Koch),  while  old 

ones  are  i 

nts  have  shown  that,  by  suitable  action  upon  the  tissues,  an  exist- 
;  lmmtui  lie  effects  of  a  certain  •  -ndered  powerless.' 

Acr.  Roger,1  the  natural  immunity  of  rabbits  and  pigeons  in  >  an- 

axcan  be  overcome  by  injecting  the  nonpathogenic  Bacillus  prodigiowtu  at  the  same 

ime  that  the  anthrax  is  inoculated.    The  effective  agent  in  this  procedure,  according  to 

i  author,  is  a  decomposition  product oi  the  vrotUguttUt  that  is  soluble  iu  glycerin,  and 

I  produces  a  modifying  notion  on  the  organism. 

Qottsteifl  pigs  may  be  made  susceptible  to  the  subcutaneous 

injection  of  hen-cholera  bacilli,  in  respect  to  which  they  have  a  natural  Immunity,  by 
mtaneonsly  substances  which  dissolve  blood-corpuscles,  as 
illol ;  and  be  is  of  the  opinion  that  toxic  BubBtances  which  nuke 
t  cranio  itibleto  infections  act  chiefly  through  their  power  of  dissolving 

According  to  Leo,*  white  mice,  which «re  initnune  in 
a  made  susceptible  by  mixing  with  their  food  a  slight  amount  of  phlo- 
,  which  produces  =t  toxic  diabetes. 
Ac-  «lis  and  Morpurgo,*  pigeons  may  be  made  susceptible  to  anthrax 

Lode,  simple  chilling  of  the  body  is  capable  of  increasing 
iv  susceptibility  to  Infections. 


Tbe  speriitf  fliwase*  to  which  the  HMO-torn  frequently  succumb  {aside  from  those 
rhich  begin  in  intra-uterine  lite)  are  dependent  partly  upon  a  pathological  weakness  of 
;entt  .»!1\  in  those  bom  prematurely),  pertly  Upon  the  parte 

lings  in  which  they  ere  placed.     Asphyxia,  which  la  of  such  1'ivipn  fence. 

ther  from  a  weakness  of  the  body  or  from  pathological  Influencee  cob 

s  diseases  may  be  acquired  from  infection  through  the  cord. 

easible  mucous  mena  kd  the  respiratory  apparatus,  during  the 

High  the  parturient  canal.     Hemorrhages  are  dependent  partly  upon  traumatic 

during    birth    and  pertly   upon    circulatory  disturbances  and   Infect! 

i  In  the  new-born    is  the  result   of  a  change  in  the  mode  of  nutrition 

orption  of  the  bile  out  of  the  meconium) ;  sometimes,  however!  it  is  tin*  result  of 

oe  of  medical  men,  more  i>u.ve}>(it>(e  than 

/  (a/ectfona;  tin*  is  particularly  true,  tor  Instance,  with  regard  to 

phtheria,  measles,  and  scarlet  fever.     In  this  connection  it  should  be 

i  tii  lability  or  the  immunity  of  many  grown-up  people  is  due  to  the 

they   became  immune  through   baring  bad  tin*  disease  during  childhood. 

la  to  be  remarked  that  ehihlien  arc  more  exposed  to  rt-rtain  diseases — for 

■than  grown  people, 

n  I  heart,  cancerous  gi 
lepecially  frequent.    Arterial  olBoaanfl,  dnmgnafisd 
seen  already  in  the  later  years  of  middle 
ition  in  old  din  disease*  depends  In  part  upon  degenerative 

r  associated  with  early-developed  senility  of  the  tissues  j  in  part  also  upon  the 
i  which  years  bring  with  them  gradually  accumulate,  bo 
'the  a'  b  they  produce  become  so  prominent  that  they  lead  to 

nil  ultimately  to  recognisable  morbid  conditions,    in  general 
iiy  pathological  symptoms  ,.t  ..id  age  are  secondary  diseases, 
i  show  themselves  only  after  other  tissui  hed  a  certain  degree, 

ay  meat!  cample,  hemorrhages  of  the  aged,  senile  gangrene,  and  softening 

of  lb  mlting  from  morbid  processes  in  the  arteries. 

Thepralisposi/i'oi  q  I  to  special  diseases  depends,  in  the  first  place,  upon  the 

tng  von    !    :  Men  auf  Yersuchsthl  hr. 

udeexpe'rinientaleducharbousymptonmtique,"  Hevue  dt 

i. -•/;][■  L.  hi- M-n  tier  Septikamie."  ;  Wochensehr.t  1890. 

ur  Iminunitatslehre,"  Zeitm:hr.  f.  llyu..  vii..  18! 
Einfluss  dee  Hungers  auf  die  Empfangl  Ir  Infectionslcrank- 

d    \ted.:  viii. 
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aadneoia]  Functions  of  the  genital 

in  pregnancy  and  during  tot  paerperium  furnishing  a  particularly  la 

ses,  as,  for  Instance,  Lnnetloni  from  wounds.    Ii.  verse  r«U- 

tii.iis  of  the  sf*<  in  diseases  are  explained  by  the  differc 

men  and  women  at 
further,  by  the  difference!  In  the  respective  oabiti  of  the  sexes. 

Differences  in  the  predispositions  of  different  races  are  shown  in  such  diseases  as 
trie  and  dysentery,  t.>  which  i  in  general  less  liable  than  Kurupeens. 

Japanese  are  said  In  )>e  sum  unanaptfhhi  to  beriberi  than  Europeans. 

S  30.  The  acquiring  of  immunity  with  respect  to  a  particular  in- 
fectious disease  is  a  thing  of  frequent  occurrence,  and  has  bees  I 
for  i  long  time  pati  by  clinical  observers  to  boa  well  ratals' ieliflfl  Gad 

This  fact  is  established  principally  by  the  observation  that  the  greater 
Dumber  of  men  are  ill  only  oneo  with  any  of  the  infectious  hu 
measles,  small-pox,  whooping-cough,  .scarlet  fever,  ami  diphtheria,  and 
that  after  such  an  attack  they  remain  exempt  from  the  influence  of 
particular  disease  even  when  they  expose  themselves  in  all  sort- 
to  the  danger  of  contracting  it.     The  knowledge  of  this  fact  is  old,  and 
early  in  the  eighteenth  century  it  gave  rise,  in  the  Orient 
to  produce  in  men  immunity  against  the  natural  contagion  of  imaB-poX 
by  fchfl  inoculation  of  material  tram  the  pustules  of  the  disease.     In  the 
latter  part  of  the  last  century,  Jenn-r  dw-overed  that  the  disease  called 
pox— i.e.,  a  milder  form  of  p<>x,  which  is  eith  sal  vari  I 

-■  closely  allied  to  hutuan  snmll-pox,  or  a  weaker  form  nf  the  lar 
also  a  to  >rded- protection  against  the  true  small-pox,     As  b  result  of 
observation,  since  the  beginning  of  the  year  1796,  at  first  by  Je 
himself,  and  after  him  by  the  practitioners  of  all  the  civilised  world. 
artificial  inoculations  of  cowpox  have  been  carried  out  upon  inilln 
men,  end  with  the  result  that  through  these  inoculations  s  high  degree 
of  immunity  from  the  true  small-pox  has  been  secured,  s«>  thai  hi 

ant  time,  in  countries  where  vaccination  is  practised  univers 
no  longer  have  the  extraordinarily  widespread  8] 
which  were  constantly  occurring  in  form*  ■   nor  does  tin*  disease 

any  longer  assume  the  form  of  B  dangerous  epidemic. 

The  investigations  with  regard  to  the  causes  and  origin  of  infections 
diseases  which  have  been  undertaken  during  the  last  ten  or  fifteen  years, 
and  which  have  covered  such  a  remarkably  wide  extent  of  pathological 
territory,  have  shown  that  the  acquisition  of  immunity  against  a  cer- 
tain infectious  disease  is  secured  by  a  person's  having  once  passed 
through  an  attack  of  that  disease,  and  that  this  mode  of  acquiring 
immunity  holds  good  for  a  number  of  infectious  diseases,  especially 
those  which  run  an  acute  eourse;  furthermore,  that  this  immunity  is 
sometimes  a  transitory,  sometimes  an  enduring  peculiarity  of  the  indi- 
vidual who  has  had  such  an  attack  of  the  <•  and.  finally,  thai 
when  a  pregnant  woman  acquires  immunity  sin-  may  transmit  it  to  her 
child  in  uiero.  These  observations  have  also  shown  that  the  inocula- 
tion, performed  either  once  or  repeatedly,  of  attenuated  pathogenic 
bacteria— i.e.,  of  bacteria  which,  00  account  of  their  d< 
lenee,  produce  a  disease  that,  in  contrast  to  the  natural  infection 

tin  of  full  virulence,  is  merely  a  trilling  affair,  often  ronfui 
a  cii  bed  area— can  also  bestow,  upon  the  individual  m 

immunity  with  regard  to  the  corresponding  disease.     It  has  even  been 
demonstrated  that,  for  the  production   of   insusceptibility  to  a  certain 
it  suffices  to  inject  certain  chemical  substances  produced  by 
the  bacteria  of  that  disease. 
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In  explaining  how  immunity  from  an  infectious  disease  is  acquired 
through  the  fact  of  once  having  had  the  disease,  or  by  inoculation,  we 
can  as  yet  give  only  hypotheses ;  but  it  is  a  matter  beyond  dispute  that 
the  last  few  years  have  brought  great  increase  to  our  knowledge  concern- 
ing the  forces  which  effect  this  immunity,  and  we  have  now  reached  a 
point  where  we  at  least  know  in  what  direction  further  researches  should 
be  made. 

After  Pasteur  had,  in  1880,  by  experimentation  proved  that  chickens 
could  be  made  insusceptible  to  chicken-cholera  by  inoculation  with 
attenuated  chicken-cholera  poison,  and  after  it  had  been  established  by 
the  repeated  researches  of  various  authors  that  similar  results  could  be 
obtained  with  anthrax,  symptomatic  anthrax,  and  hog-cholera,  they  be- 
lieved they  could  explain  acquired  immunity  by  saying  that,  through 
either  the  inoculation  or  the  first  overcoming  of  the  particular  infec- 
tious disease,  the  food-material  in  the  body  had  been  destroyed  (Pas- 
teur, Klebs),  and  consequently  that  the  bacteria  which  entered  the  body 
later  were  unable  to  find  food  for  themselves.  This  theory,  termed  the 
exhaustive  theory,  does  not  agree  with  the  observed  facts,  and  conse- 
quently at  present  it  is  generally  no  longer  advocated.  Metschnikoff's 
view  that,  in  consequence  of  the  preventive  inoculations,  the  mesoder- 
mic  cells  become  accustomed  to  the  inroads  made  upon  their  substance 
by  the  previously  undisturbed  virulent  bacteria,  and  that  when  the  lat- 
ter are  again  introduced  they  quickly  take  them  up  and  destroy  them, 
cannot  in  any  wise  be  considered  as  an  hypothesis  possessing  scientific 
foundations. 

According  to  the  facts  which  have  been  ascertained  by  investigations 
concerning  the  natural  protective  powers  of  the  body  against  infections, 
and  concerning  the  natural  mode  of  recovery  from  such  infections,  as 
also  by  the  experiments  made  with  regard  to  protective  inoculation  and 
with  regard  to  the  artificial  healing  of  infective  diseases,  it  is  very  prob- 
able that  the  acquired  immunity  is  dependent  upon  the  presence  of 
certain  chemical  substances  which  are  either  poisonous  to  the  particular 
variety  of  bacteria  under  consideration,  or  in  some  manner  or  other  render 
harmless  the  poisonous  products  formed  by  these  bacteria.  (This  is  known 
as  the  poison  theory. )  It  remains  an  unsettled  question,  however,  whether 
these  substances  are  the  product  of  the  bacteria  or  of  the  body -cells; 
further,  whether  the  abolition  of  the  poisonous  action  of  the  bacterial 
toxalbumins  and  toxins  results  from  their  destructive  decomposition,  or 
from  the  formation  of  some  harmless  combination  of  these  substances, 
or  from  an  immunizing  of  the  cells  with  respect  to  these  particular 
poisons. 

Some  light  is  thrown  upon  this  question  by  the  past  experiences  in 
regard  to  the  different  ways  in  which  it  is  possible  to  obtain,  not  only 
in  experimental  animals,  but  also  to  a  certain  extent  in  the  human  being, 
immunity  as  regards  certain  infectious  diseases.  Some  further  light  is 
also  obtained  from  experiments  concerning  the  artificial  healing  of  infec- 
tions which  have  already  become  manifest.  As  heretofore  stated,  it  is 
nible  in  animals  to  produce,  in  agreement  with  the  results  obtained 
enner's  cowpox  inoculation,  an  immunity  through  the  inoculation 
of  attenuated  specific  disease-germs.  This  has  been  accomplished, 
for  instance,  in  anthrax,  in  symptomatic  anthrax,  in  chicken-cholera,  in 
diphtheria,  and  in  swine-plague. 

The  weakening  of  the  virulence  of  bacteria  is  produced  either  by  the 
action  of  high  temperatures  or  by  that  of  chemical  agents,  or  by  the  air 
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only  ;  further,  it  is  also  produced  by  the  inoculation  of  certain  animal* 
with  tlie  bacteria,  and  by  long-continued  cultivation  of  them  on  art 
media.    Inoculation  it*  generally  carried  out  by  injecting  first  markedly 
attenuated,  theu  less  attenuated,  and  finally  fully  virulent  bacteria,  along 
with  their  products,  beneath  the  skin. 

According  to  the  investigations  of  numerous  authors,  immunity  mar 
l)t«  produced  by  the  injection  of  sterilized  cultures  in  which  the  con- 
tained bacteria  ;itv  death  The  diseases  which  may  lie  warded  off  in 
this  manner  are  the  following:  American  hog-cholera,  symptomatic  an- 
thrax in  cattle,  diphtheria,  the  infectious  diomnn  produced  in  rabbi 
the  injection  of  the  Bacillus  pyoqfaneuMt  and  the  infection  produced  in 
guinea-pigs  experimentally  by  cholera-spirilla.  Probably  the  immuniz- 
ing ml  atai  u  •  m  are  contained  in  the  cell-substance  of  the  bacteria  (Brieger, 
Kitasaio,  Wasserrnann). 

A  third  form  of  artificial  immunizing,  which  Raynaud  tried  as  e 
as  in  1877,  but  which  was  first  securely  established  by  Behriug  in 
can  be  produced   by  the  injection,  into  an  experimental  animal  or  •  \<  i: 
into  man,  of  blood-serum  taken  from  animals  which  were  previously 
susceptible,  but  which  have  been  artificially   rendered    immune  by 
means  of  inoculations.     The  most  extensive  and  at  the  same  time  the 
cessful  experiments  thus  far  made  have  related  t«»  f<  hums  and 
diphtheria — that  is,  to  diseases  in  which  the  most  striking  feature  is  an 
intoxication  by  means  of  taxalbnmins.     Besides  these,  reports  have 
published  of  BOOeoaofnl  etperiuentl  with  the  blood-serum  of  immunized 
animals  in  cholera,  swine-plague,  anthrax,  typhoid  fever,  and  the  plague. 

The  specific  protection  which  the  hloi  >d-sernm  affords  can  be  secured 
in  it  only  by  injections  which  are  made  before  infection  takes  plane,  hot 
also  by  injections  wliieh  are  made  after  infection  has  already  i 
thus  justifying  us  in  speaking  of  the  serum  not  only  as  a  /  .  but 

also  a»  &  healing  Hi-nun.     Further  experience  has  also  shown  that 
tar  the  prevention  and  for  the  cure  of  a  particular  infection 
amount  of  serum  is  necessary,  the  precise  amount  depending,  on  the  one 
hand,  upon  the  severity  of  the  infection,  and,  on  the  other,  UpOO  the 
activity  of  the  serum  itself,  which  increases  with  the  completeness  of 
the  immunizing  of  the  original  susceptible  individual  who  furnish, 
serum.     If  the  injection  is  nut  made  until  after  the  infection  has  oe- 
onurrecLthe  amount  of  serum  injected  must  be  a  n  the 

time  which  has  elapsed  since  the  infection  took  pi 

In  the  case  of  Cuphtht  ria  the  injection  of  curative  diphtheria-serum 
has  now  been  resorted  to  in  thousands  of  eases  of  the  msoano  Ihfi  ee- 
forms  as  well  as  the  mild  ones— and  there  can  no  longer  be  any 
doubt  in  regard  to  its  ben  ti.i.il  effects  upon  the  course  of  th- 
these  effects  manifesting  themselves  In  the  establishment  of  b  rapid  im- 
provement of  the  patient  s  genera]  condition  (increasing  bodily  comfort, 
diminution  in  the  (ever-temparatnie,  and  improvement  in  t!. 

pulse)  and  also  in  the  favorable  course  pursued  by  the  loot]  disease. 
In  tetanus  the  curative  effects  of  the  serum  treatment  have  been  *  I 

tabli  far  as  experimental  animals  (e.g.,  Kuinea-pimi  and  miee) 

are  enm-erned;  but  it  has  not  yet  been  surely  established  t1i.-»t  the  same 
effects  Can  be  produced  in  the  human  lieiug. 

The  blood-serum  of  immunized  animals  exerts  its  1 
without  any  doubt,  through  the  presence  in  it  of  an  antitoxin,  \ 
neutralizes  the  poisons  produced  by  the  bacteria.     In  the  case  of  pa- 
ti«'uts,  therefore,  who  have  been  treated  with  a  certain  antitoxin— as, 
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for  it  \illi  tli«_'  antitoxin  oi  diphtheria — there  la  escaolished  an 

immunity  from   the  effects  of  the  corresponding   poison — that  pro- 
:  bj  the  diphtheria  bacilli,  in  the  case  supposed;  and  this  immu- 
nity ifl  taoribed  fco  the  presence,  in  the  circulating  Mood,  of  a  fixed 
nt  of  this  antitoxin. 

It   has  not  yet  been  ssosrtsinsd  what  is  the  chemical  nature  of  the 

the  presence  of  which  in  a  great  variety  of  infectious  and  in- 

s  (diphtheria,  tetanus,  pneumonia,  snake  poisons,  rioin,  abrin) 

been  demonstrated.     It  is  probable,  however,  that  they  should  be 

classi!  dbuminoua  bodies.     Their  effective  power  is  presumably 

•  f  destroying  the  specific  bacterial  poisons  (Behring) ;  it  is  also 

possible  that  they  simply  render  the  tissues  insusceptible  to  the  effects 

j>oisons  (Bucbner,  Tissoni,  and  others). 

from  the  antitoxins  the  Mood-serum  of  animals  or  of  human 
•  ho  have  been  rendered  immune  may   also  contain   bacterial 
substances  which  are  capable  of  injuring  or  killing  the  bacteria  them- 
selves ;  and  it  is  claimed  that  this  is  true  of  cholera  and  typhoid  fever 
Pfeitt'er,  Grnber,  Durham),  and  of  the  infections  caused 
S  pnenm  Enimeiich). 

The  origin  of  the  immunizing  substance  in  the  blood  is  still  an 
[iroMeni.     <  in.'  may  suppose  that  it  is  the  product  of  an  i 
cial  Si  Lis  of  the  infected  organism;  yet  it  is  very  difficult 

to  reconcile  this  theory  with  the  fact  that  these  substances  which  pro- 
immunity  protect  only  against  the  particular  form  of  disease  in 
mrse  they  have  originated;  tho  tetanus  antitoxin,  for  instance, 
linst  tetanus,  and  the  diphtheria  antitoxin  only 
liphtheria.     It  is  letter  to  explain  the  phenomena  by  the  sup- 
that   the  antitoxins  are  substances  which  are  produced  by  the 
bacteria  thenu  >r  that  the  bacteria  at  least  provide  the  main  Lai 

for  fhs  making  of  the  antibody.    Buchuer  is  of  the  opinion  that  the 
antito  Bcific  bacterial  cell-substances.     On  this  theory  the  im- 

:  I'-ans  of  healing  serum  would  be  effected  in  somewhat 
the  same  manner  as  it  is  by  the  injection  of  sterilized  or  attenuated  bac- 
cultures.    The  distinguishing  characteristics  of  the  different  modes 
of  immunizing  may  then  be  stated  as  follows  ■  in  the  injection  of  attniu- 
;■•(  sine)   the   production  of    tho   immunizing   substance 
itly  in   the  cultures,  partly  iu  tho  person  inoculated;  in  the 
sterilized  cultures  it  takes  place  only  in  the  cultures;  and, 
tiii.ilK  .  in  injections  «>f  the  so-called  healing  serum  it  takes  place  in  the 
.  il  from  which  the  serum  is  obtained. 

If  the  otgai  If  produces  the  immunizing  substance,  it  is  cus- 

toma:  >>f  this  as  active  immnnixaiion.     On  the  other  hand,  if 

already  prepared  immunizing  substances  are  introduced  into  the  organ- 
ism from  without,  the  term  passive  immunization  is  employed. 

foundation  researches  in  regard  to  attenuated  inoculation  cultures  gmwu 
the  body  we  must  tliank  Pasteur,  who,  in  the  year  LS8v,  dis- 
cover**! that  by  the  Inoculation  ofcnlturesofchloken-oholera  bacilli,  wfaiob  bad 
r  ma  ted  by  remaining  for  a  long  time  in  tin-  air,  chickens  could  be  made  In- 
to this  <1  mease. 

tmerous  experiment*  have  been  carrinl  on  with  other  forma  of 
unple,  with  attenuated  anthrax-bacilli  and  with  symptomatic  anthrax- 
inoculations  of  cattle  against  t 
tomsttc  antlirax.    The  results  obtained  by  the  inoculation  of  anthrax  have  been  less 
successful,  a  j>nrtion  of  the  animals  dying  from  the  inoculation,  while  In  ethers  no  ab- 

t  anthrax  infection. 
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Sheep  and  canW*  nun  be  made  Insusceptible  to  tui&kmz,  and  most  easily  in  Its 

lowing  manner  (Koch)  :   they  are  first  Inoculated  with  alt  bacilli  win 

mtoe,  irnt  not  guinea  pigs ;  then  with  bacilli  which  will  kill  . 

rabbits 

As  igalnst  tymptomatic  anthrax,  bacteria  should  I  lute 

attenuated  En  heal  oc  by  nhamlral  agents,  aueb  u  sublimate  sonrtiona,  tii j — I, 
eocalypCol,  and  nitrate  oi  nd  by  laoeulatl  tia  < haructcr  cat 

rendered  Immune,    At  the  present  time  heat  iainoet  commonly  used  in  pn 
at  (Heat,  Kitt).     A  pin-e  «  •  muscle  Is  taken  from  an  animal  ti 

i.-itir  anthrax,  and  chopped  Into  small  bit*;  then  it  is  mixed  with 
dt  of  water,  and  squeesed  through  a  linen  cloth.     Finally,  the  rl ti 

tened  piece  of  Uriest.    This  virulent mass  la  fin  upon  ^l«japuu» 

dishes,  and  then  transferred  to  a  dry  chamber  where  the  temperature  la  kept  at 
:•".  C.(fro  ).     When  thoroughly  dried  lh< 

off  and  reenotad  in  the  form  of  a  powder.     If- 
Uon  from  ihtH  virulent  virus,  it  ahooM  be  trltaratad  with  double  its  weigh 

and  tins  thud  is  then  |q  he  Stftnmttd  ilia  thei  DOStSt.      Ry  raisin-  the  fen 

<,  (Jij    F»)  during  aiz hot  weak  immunizing  mat.  > 

I  temperature  ol  B6   C.  (lBi    F.)  for  six  bourn,  a  more  activt  on  is  produced. 

For  Immunising  an  <-v  or  ■  i  ew,  about  0.6  gm.  of  a  thin  v...  ton  of  th«  weak 

1.  -sliniild  be  injecteil,  preferably  into  the  subcutaneous  celluU 
inal*s  tail :  and. after  the  lapse  of  froinei - 
be  Infected  in  a  .similar  maimer. 

Bogs,  a.  cording  to  Pasteur,  may  be  made  insusceptible  to  inoculation  with  \  mi  lent 

bacilli  by  tb»'  employment,  as  iterial,  "f  i>.i«  iili  which  have  hoooine 

attenuated  through  a  inoculations  o(  rabbits.     Accord li 

nisoepttble  to  swine-erysipelas  bacilli  bj    !  !ievi 

«.if  the  ear,  Oi  email  amounts  of  \  Irulent  bacilli-cultures  dilated  tin \  fold  with  « 

e  t"  diphtheria,  immunity   may   l* 
Bearing,  bv  the  Injection,  into  their  abdominal  cavity,  In  small  am 
cultures  oi  diphtheria-bacilli  which 

U  i  the  aotion  of  Iodine  trichloride  1 1  :  600) :  and  then,  after  tin  '-lire*  week*, 

employment  oi  another  Injection  containing  a  diphtherla-eulturu 
■  ii  p.  •  mitted  to  grow  for  four  days  in  bouillon  t<>  which  Iodine  trich 
i.i       W  a. still  later  period,  cultures  of  full  *tr.  i 
quantities. 

Emmerich  eptlble  lo  pn< 

cocci  by  injections,  first  rnglv  virulent  bouillon-culture  ■ 

i  id  full  rlrufen 

/V  igainM  rai  I  to  only  after  the  indh 

|j  been  bitten  by  a  rabid  animal,  and  th 
(at  the  Pasteur  Institute),  In  Russia,  and   In  1  purposes 

iploy  the  i  itetl   in  dt 

iblts  in  whom  the dfeeaai  inwbreni 

nrt i ii-  is  «>f  this  drying  process,  c Inui 

tally  loeea  itapolaonoua  character.     According  to  l'i 
i  much  the  drying  as  It  la  the  heat  which  diminishes  the  virulent  !"d»on. 

I  of  spinal  cord,  *bed  poisonous  properties 

tbbed  up  In  sterilized  chicken-broth.     Borne  of  thl 
i  Mb  1 1 » «-  skin  ot  the  person  who  has  been  bitten  j  only  a  very  w< 
being  employed  at  first,  but  afterward  the  strength  I" 
i  opinion  that  tin!  spinal  cord,  under  the  email  lering. 

partlj  microbes  and  partly  a  specific  poison  which  Ihey  havi 
that  this  poison,  if  I  !  distributed  throughout  the  body  p  mure 

in.-  microbes,  a  ill  oonfar  on  the  organism  Immunit]  from  thl  cfT<< 

.ally  will   protect   tin'  n<  r 

w  i-ii  to  t  immunity,  to  latrodc 

tin.-  system  as  large  quanti  sibleof  the  chemical  The  published  report* 

which  the  Pasteur  t  i 

i.  that  lh< 

ig  to  tin  i  and  others,  it  Is  poem'  'king 

Uve  Inoculation  in  oi  Injecting  virulent  baoteri  •  amall 

quantities,  or  In  such  a  maimer  that  they  shall  not  be  Injurious  to  II  -untie 

miple,  this  result  in  i  n   •  \-  n 

■mall  die  fluid  Into  th  I  the  anlmal*e  tail|1haec 

not  causing  a  fatat  llluesa,  but  merelj  some  Iw  banco. 
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rdingto  Afanassiefl  it  is  possible  to  render  animals  immune  by  loot  minting  the 
granulating  surface  of  a  wound  with  virulent  cultures. 

According  to  the  researches  of  Schuetx,  cattle  may  be  rendered  insusceptible  to  con- 
tar  opneumonia  by  injections  of  the  tissue-juices  obtained  from  the  lung  of  an 
animal  sunVi  b,  provided  the  Infections  be  made  Into  the  tail.  11 
is  produced  by  this  means  a  Localised  Inflammation,  n  0S9,  al  leant,  that  is  confined  to 
Eter  it  has  quieted  down,  the  animal  will  be  found  to  be  insusceptible 
both  to  the  natural  Infa  timn  and  to  an  infection  of  artificial  origin. 

eholtn   is  concerned,  bOtb  animals  ami  men  may  be  mulcted   immune  (ac- 
•  UalTkinc,  l'fciffer,  Kolle,  VogCS,  and  Other*)  by  injecting  into  the  body  steri- 
lized and  weakened  cultures  of   cholera  spirilla,  and  the  immunity  thus  obtained  | 

formation,  within  the  blood,  of  «pecf/Id 

fies  (compare  VogeB:  "Die  Choleraimnnuiitai,"  C.f.  2><tkt.,  xx., 

ltflW  [Lit,]).    <  >n  the  other  hand,  we  <io  net  possess  any  specific  remedy  by  means  of 

life  of  an  animal  or  a  man  that,  may  happen  to  be  infected  with 

mnity  from  the  dai,-:  /  infected  with  typhoid /< m W  may  be  secured  (in  the 

cnec"!'  ■  tun  i  by  the  subcutaneous  injection  of  sterilized  cultures  of  typhi 

K   lie),  and  the  establishment  of  this  immunity  may  be  recognised  by 

looa-serum  of  the  person  who  has  thus  been  Inoculated  will  be  found, 

at tht  iin  Ixictericidal  substance,*.     The  Immunisation  expel  i- 

laesof  persons  who  were  already  reoogniaably  ill  with 
ording  to  Brieger,  WassermamL,  and  C.  Fraenkel,  given 
\  results. 

accounts  published  bj  Koch  (firftieA  Medical  Journal,  1897;  Z) 
.    u '•»<//,  .  cd.,  p.  526),  who,  during  I 

d  on  investigations  into  the  cattle  plague  in  Cape  Colony,  ft  is  pi 

ii  by  the  subcutaneous  Injection  of  in  o.c.  of  thu  bile  taken  from 
eat  ti  died  of  'ins  disease;  and,  furthermore,  the  condition  of  Immunity 

becomes  •  stahlished  (according  to  the  same  authority )  not  later  than  on  the  tenth  daj 

oade  the  ili>.'if\ery  that  cultures  of  tubercle  bacilli  con- 

-which,  when  injected  into  the  tissues  of  a  person  affected  with 

ish  elevai  temperature,  and  to  some   extent    alio 

die  neighborhood  of  foci  of  tuberculous  disease.    Fur  n  certain 

i  time  aft-  >\t  ry  had  i»e<-n  made,  the  hope  was  entertained  that  iti  thle 

is  for  the  cure  of  tuberculosis  had  been  found;  bat  the  triale  made 

i  it  upon  human  beings  and  animal-,  revealed  the  Ea  I   th  d  It  waa  Indeed  compet 

aft«  i  I   injections  had   been  made,  to  establish  an  immunity  from  the  polsonou 

if  the  tuberculin,  but  that  it  was  impotenl  to  arrest  the  multiplication  of  the 

a)  to  prevent  tin  nun  advancing;  and.  furthermore,  that 

1  ^Mi  mations  belonging  to  the  disease  were  affected  favorably  by  it  only  under 

certain  special  conditions,  while  in  many  instances  the  effect  which  it  produced  upon 

these  i  n  Main  J  i  u  dlstinctlj  unfavorable  <t  L'-  tubercle  bacilli  being  thereto  more 

in. i ted  throughout  the  body).     Notwithstanding  these  drawbacks,  Koch*! 

•  :  >  has  proved  to  be  "H<-  of  great  Importance.    In  the  first  place,  it  possesses smie 

i  means  of  detecting  the  presence  of  tuberculosis  in  (•(•Main  eases,  for 

tion  of  tuberculin,  in  the  case  ol  n  healthy  individual,  gives  rise  to  no  fever; 

and  besides,  these  Inoculations  are  now  used  verj  wldebj  for  diagnostic  purposes  among 

Then,  in  the  next  place,  the  reports  published  by  Koch  have 

■  tulated  "ti  negations  into  the  question  of  securing  Immunity 

the  toxins. it"  different  bacteria;  and  in  thle  way  it  has  come  to  pan  i 

for  diphtheria,  tetanus,  cholera,  and  typhoid  fever. 
mo,  during  the  last  few  -  made  attempts,  by  inoculating  experi- 

ntai  animals  (di  .  horse)  with  the  toxins  derived  from  culturee  of  tub  m  !e 

i  will  cure  tuberculosis.     The  observations  thus  far  me 
•  the  conclusion  that  this  serum  possesses  the  power  to  c 
;-»•  in  the  lmman  !••  cording  to  a  communication  which  he  published 

o  •■       1 897,  No,  H),  haesue- 

i  obtaining,  from  highly  virulent  cultures  oi  tubercle  bacilli,  a  substance  which, 

as  be  claims,  is  able  to  confer   immunity  from  the  effects  i»f  all  the  constituent  elements 

bacilli.    In  cider  to  obtain  this  eubstanci  ccesary  that  young  oultttreeof 

mid  be  ilried  in  a  vacuum-exsiccator  and  then  reduced  to  a  fine  powder 

of  this  triturating  process  is  then  thoroughly  mixed  with 

i  a  centrifugal  machine.  substance  ie  contained 

i  which    fori]  a   result  of  the  centrifugal  action  of  the  machine 

>it   by  elie  h  iters  T.  K.|,  and  the   latter  must  again  be 

dried  and  triturated,  and  then  dissolved  in  water  to  which  (for  the  proper  preservation 
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of  the  malarial)  twenty  par  eant  «>{  glycerin  should  be  added,     (Th-    p         Alan  If 
lmuiut  .ishmtnt  oi  Ifeister,  Lucius,  ami  Brtlnning,  in  Iloehst- 

.Main,  (...iiiuiuy.)    In  this  fluid  form  the  preparation  contains  I " 

in  each  cubio  centimetre  j  ami  whan  it  u  to  be  need,  it  should  be  diluted 
addition  of  some  physiological  salt  solution.    When  rather  large  quantities  are  to* 
.  it  is  claimed  that  toe  animals  become  Immunised  In  from  two  weeks. 

In  treating  human  beings  who  ly  affected  with  tnberculoels  it  is  wall  to  begin 

with  a  dose  of  rfo  mgm.  of  the  preparation,  and  then  to  Inereaes  the  doa 

ither  day—op  to  80  mgm.    Bo  far  om  the 

publiahed  reports  thus  far  available,  LheT.  I. 
curative  action  upon  tuberculosis  in  the  human  Being. 

Tiie  Hood  scrum  freattaeni  Q/d^pataerta — i.e.,  the  employment  of  the  h 
i  animal.-  immune  » 

iaa  menu  "i  curing  that  dieeaaa  whan  it  It  actually  in  progreat 

tharla  Injection — laadleoovery  that  we  owe  to  Bearing;  and  I  may  add  thai  'V>iieende 
of  Dbcotvers  bare  confirmed  the  favorable  effects  which  are  prod 
which  he  had  tir.st  thoroughly  tnstnfl  by  experimental  methods.    In  the  i 
diphtheria  patlante  it  is  customary  to  inject  at  a  single  aittii 
thigh,  quite  lar-e  quantities  { \  .(KM  iniijiniiizatii.ii  unit*)  of  the  serum 

The  term  "  normal  serum  "—i.e.,  a  serum  having  the  value  of  a  lingle  immunization 
unit— is  applied  by  Behrtng  to  such  serum  as  will,  when  mixed  witl 
Iberia  poteen  equal  to  ten  times  the  minimum  fatal  dose,  and  then 
amount  of  Ace,  Into  t  gainea-pig  weighing  between  200 
ng  the  disease.    Bheep  and  hoi 
;  to  obtain  the  desired  quality  of  aeram.    The  pre]  I  put  up 

in  quantities  rarying  from  600  to  8,000  immunization  units. 

it  nihil  asms hoeitfi  are ream  the  addition  of  oar> 

■iiemieal  tv  ich  as  iodine  trichloride  or  iodine  in  combination  with 

lium  Iodide)  1 1  tasato,  Bearing,  -stiblt 

thing,  by  repeatedly 
animals  ;i  condition  "t  Immunity  as 
Itlas,  the  blood  of  these  immunized  n 

expert--  The  treatn 

Who  are  actually  8ii  flei  Hi, •,' I'm  n  i   thisdise  not  prodi 

•  l<lv  Ih*oauso  the  curative  inoculations  can  i» 
eery  advai  -''aac. 

Eac  aa  the  ouoomc  ;■■'■■  toerned,  animals  and  human belagi  that  arveua. 

ceptlble  may  be  Immune  by  injectioi 

bacilli  ;  and  it  appears,  furthermore,  that  in  the  blood-serum  of  immunised  ; 

■  sample)  there  are  present  antitoxins  which  render  it ) 
serum  both  for  immunisation  and  for  curative  purpoaee. 

Calmette  claims  thai  by  means  of  Inoculations  of  very  small  doeas  i  isoa. 

koad  throughout  a  conalderable  period  of  time,  animals  may  be  n 
from  the  injuri  ol  this  poison,  an<l  that  when  this  has  b 

blood-eerum  of  these  ani mala  will  a  i .  •»■  I  to  possess  antitoxic  \ 

hi  which  latter  circumstance  it  m 

s.     In  Brazil,  Mexico,   Atnea,  and 
u  pons  oi  { 
from  the  InfurloneeJIectaof  asmike-hite,  «t  i< 

l.itten  ;  ami  inall  of  diesethe  snak> 

purpoesn     Among  tbate  methods  may  he  mentioned  that  of  drinking  s 

nds,  or  that  of  rubbing  home  of  the  poison  la  adl 
in  the  skin,  etc.  (Bi- 

cording  to  the  rsaeaa  trllch, mice  ma]  be  made  immune  agaii. 

to  which  they  are  most  susceptible,  by  mixing  very  small  doses  of  it  v 
and  thi  ting  additional  amalf  dose  the  skin. 

of  the  Immnnity  Brat  shows  itself  sixda\  I  dose,  so  that  i 

i  withstand  a  dose  thirteen  times  as  great  as  at  the  beginning.     By  Bi> 
systematic  inoculations  the  animal  Is  rendered  Insusceptible  to  a  dose  ■ 
The  immunity  is  produced  by  an  antitoxic  substance,  am 
of  the  poison. 
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II.  The   Internal  Causes  of  Disease  and  the 

logical  Conditions. 


Inheritance  of  Patho- 


L.   Among  the  Internal   causes  of  disease  must  be   mentioned, 
ill  those  peculiarities  which  have  their  foundation  in  the organiza- 
tion of  the  individual  and  owe  their  origin  to  some  congenital  local  pre- 
disposition, and  which,  furthermore,  superinduce  diseases  independ- 
ently of  outside  influences— i.e.,  without  the  aid  of  any  other  influences 
t  such  as  cur  relations  to  the  outside  (more  or  less  harmful)  world 
I  f  bring  with  them.    Whan  morbid  processes  arise  in  this  iuan- 
!:»r  we  speak  of  the  special  disease  or  of  the  special  malformation  thus 
;asof  spontaneous  origin.    In  a  broader  sense  we  inav  also  rei-kou 
the  internal eanses  of  disease  the  individual  peculiarities  which 
in  the  last  part  (VI,),  and  to  which  the  names 
Jisposition  and  idiosyncrasy  have  been  applied;  but  we  are  justified 
loing  this  only  in  so  far  as  the  diseases  in  question  clearly  owe  their 
development  not  merely  to  the  action  of  some  outside  injuri- 
influence,  but  also  at  the  same  time  to  the  existence  of  a  predisposi- 

r  of  an  idiosyncrasy. 
Among   the   morbid   conditions  which  arise  from  strictly  internal 
inses — i.e.,  without  the  aid  of  specific  external  influences— and  which 
ither  appear  of  themselves  or  are  brought  to  development  by  some  ex- 
ernal  influence,  it  is  possible  to  distinguish  different  groups,  namely, 
.  which  the  body  as  a  whole — the  constitution — is  involved;  an- 
.  in  which  only  a  portion  of  the  body,  or  a  system,  shows  itself  to 
functionally  deranged  or  perhaps  even  pathologically  altered  in  its 
■tincture;  and,  finally,  a  third,  in  which  either  a  single  organ  or  even, 
erhaps,  only  a  part  of  an  organ*  manifests  these  functional  or  structural 
At  the  same  time  it  should  be  stated  that  no  sharp  divhl- 
oe  exists  between  these  groups,  for  local  pathological  alterations 
be    associated   with    constitutional    conditions.     Then,   again,   it 
1  be  remembered  that  very  frequently  it  is  not  only  difficult,  but 
times  impossible,  to  determine  what  part  internal  conditions  and  what 
eternal  exciting  causes  are  playing  in  the  production  of  a  patho- 
I  condition,  since  we  cannot  measure  the  force  of  the  external  iutiu- 
:e  which  has  called  into  activity  the  pathological  processes. 

ttg  tin?  constitutional  diseases  arising  from  internal  causes  are 

in  the  first  place,  the  tfrrrfapmBtli  >>/  dwarfs  and  the 

ant* — i.e.,  disturbances  of  growth,  of  which  the  first 

by  an  abnormal  deficiency  in   the  growth  of  all  the  parts  of 

««f  the  skeleton  as  well  as  of  the  soft  parts;  while  the  second 

terized  by  a  growth  exceeding  that  of  the  ordinary  individual. 

sot  be  doubted  that,  both  the  dwarf  and  the  giant  growths  are  de- 

it  on  a  congenital  tendency  ;  but  the  same  effects  can  be  produced, 

si  so  far  as  the  inhibition  of  growth  is  concerned,  by  harmful  influ- 

ilie  period  of  gestation  and  during  later  development,  so 

it  cannot  be  always  told  with  certaint]  whether  an  abnormal  bodily 

is  dependent  upon  a  congenital  tendency  or  upon  pathological 

nonces  which  have  occurred  during  the  period  of  growth  (see  §  22) — 

for  instance,  upon  disturbances  <  >i  growth  due  to  disease  or  to  the 

of  the  thyroid  gland. 

ime  difficulties  are  encountered  when  we  attempt  to  explain  the 
in  which  the  body  has  perhaps  attained  a  normal  development  of 
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height*  but  manifests  a  general  feebleness— a  constitution  which  has  no 
power  to  withstand  a  great  variety  of  external  influences;  for  this  condi- 
tion may  arise  from  an  inherited  weakly  and  defective  body,  Of  from 
harmful  influences  which  have  attacked  it  during  intra-  and  extra-m 
development;  and,  again,  acongenitally  weak  body  and  outside  weaken- 
ing influences  may  both  have  acted  upon  the  growth  of  the  individual  in 
1  similar  manner. 

Another  constitutional  peculiarity  which  may  owe  its  origin  to  an 
inherited  special   predisposition  is  corpulence  {,>!» 
materia  >•  ■  >)— a  condition  in  which  fat  is  either  deposited   in 

excessive  quantity  only  in  tissues  which  normally  should   poasass  fat 
or  else  is  deposited  also  in  regions  which  normally  contain  no  fnt,  as, 
for  instance,  under  the  endocardium  or  between  the  muscles.      In  the 
ultimate  analysis  of  this  condition  it  must  be  recognised  that  tl 
ing  up  of  fat  in  the  body  is  always  dependent  upon  a  disproportion  00- 

D  fat-piodnction  (that  is,  the  supply  of  fat  to  the  parts)  and  fat 
sumption ;  this  disproportion  showing  itself  at  one  tiino  in  the  form  of 
pn.itly  Increased  fat-production,  at  another  in  that  of  an  abnormal  de- 
crease in  fat-consumption.     As  daily  observation  teaches,  tl 
with  which  metabolism  goes  on  iu  the  body  is  very  different  in  diff< 
individuals,  and  ehangei  also  at  different  periods  of  life,  so  that  th.' 
same  amount  of  food  tends  at  one  time  to  fatten,  while  at  another 
it  shows  no  such  tendency. 

In  the  pathological  constitution  termed  obesity,  which  mes 

depends  on  a  congenital  predisposition,  the  energy  of  the  prop.plaSSUti 
forces  of  destructive  metamorphosis  is  weakened,  so  that  an  abnormal 
amount  of  fat  collects  even  when  a  moderate  or  perhaps  only  a  slight 
amouut  of  nutritive  material  is  supplied  to  the  tissues. 

Gout,  like,  obesity,  is  also  a  constitutional  disease,  which  for  the 
most  part  is  dependent  upon  a  constitutional  inherited  t- 
consequently  depends  chiefly  on  internal  causes.     Exactly  what   if 

ce  of  the  dlSi ASS  we  are  enable  si  vet  t<>  state.     ( >n<'  of  its  charac- 
teristic features  is  that  a  patient  with  this  disease  is  subject  t<>  atl 
in  which  deposits  of  uric  acid  are  made  in  the  ti  «g  to 

Qarrod  end  Ebstein.  aonta  attacks  of  gout  are  dependent  npoa  a  stagna- 
tion df  uric  acid,  which  has  its  origin  either  in  the  kidney  or  in 

Litions.    Pfctffer,  on  the  other  hand,  is  of  the  opinion  that  the  essen- 
tial feature  of  a  gouty  predisposition  consists  in  the  fact   that  tip 
acid  is  produced  in  a  form  which  is  soluble  only  with  difficulty. 
cording  to  von  Noordeu,  the  production  and  deposit  of  uric  acid  sn 
secondary  phenomena,  which  are  induced  by  the  presence  of  a  parti 

lit.  which  acts  only  locally  and  consequently  is  not  dependent  Upon 
tin-  amount  and  the  behavior  of  the  uric  acid  which  is  formed  in  an 

<{  the  b.  >dy, 

Pathological  changes  which  arise  in  single  systems  and  organs 
from  internal  causes  may  manifest  thenu  all  the*  tissues  of  the 

bodj  .  and  fthaj  involve  at  one  time  an  entiresystem  or  organ,  at  another 
only  a  part  Of  one. 

In  the  skeleton,  in  the  first  place,  we  may  mention  the  following 

changes  as  illustrating  what  we  have  just  stated:    abnormal  develop- 

-  i   gafdl  slss.  of  single  parts — e.g.,  abnormal  smalluess  of  the 

mities  (micromeha)j  or  of  the  head  also  (inicrocephalus),  it. 

•  with  the  trunk;  or  the  abnormal  size  of  one  bone  or  of  a  group  of 

oephalus;   the  abnormal  iucrease  iu  the  length  of  the  tin- 
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gers;  great  growth  of  one  finger,  or  of  an  entire  foot,  or  of  an  extremity ; 
the  I  in  of  ribs  in  the  neck,  etc.).     Occasionally  supernumerary 

B  developed— for  instance,  bones  in  the  wrist  or  phalanges,  thus 
ing  to  the  formation  oi  supernumerary  fingers.  There  can  also  be 
developed  atypical  formations,  such  as  bony  growths  (exostoses,  hyper- 
ostoses), which  may  extend  over  a  larger  or  a  smaller  portion  of  the 
skeleton,  and  may  originate  either  spontaneously  or  as  a  result  of  some 
traumatism. 

In  the  muscular  system  are  to  be  noted  the  production  of  pathologi- 
cal bony  formations,  which  occur  either  singly  or  in  multiple  form  (my- 
isincans),  and  occasionally,  in  the  period  of  childhood,  give  rise 
1    .      aadve  stiffening  of  the  muscular  apparatus,  by  the  transl'or- 
tt  of  the  muscles  into  osseous  scales  or  plates. 
In  the  vascular  system  the  lesions  which  are  found  consist  in  part 
of  gross  anatomical  alterations — such  as  au  abnormal  division  of  the 
•me  pathological  development  of  the  heart — and  in  part  of 
more  delicate  alterations,  which  reveal  their  existence  only  through  some 
abnormal  action  on  the  part  of  the  circulatory  apparatus  or  through  a 
inv  manifested  by  the  patient  to  hemorrhages  {hcemophUia)  which 
take  place  spontaneously — i.e.,  without  our  being  able  to  show  that  an 
injurious  intlueuce  has  been  exerted  upon  the  heart  and  blood-vessels 

iiie  of  the  /  disturbances  which  the  deveitmmeni  of  the  central 

nervous  system  experiences  manifest  themselves  only  by  some  pathahai- 

f '/unction  or  by  a  special  predisposttfon  t<>  venous  forms 

while  others  a iv  distinguished  by  grOBSr-  i.e.,  by  perceptible  — 
omical  changes,  such  as  abnormal  snmllnessof  the  cerebrum  (lnicron- 
cephalon)  car  oi  the  spina]  cord   (micromyelia),  defective  of  absent 
i opmentof  particular  parts  (compare  the  chapter  on  Malformations), 
tent  of  the  gray  substance  (heterotopia  of  the  gray  substance), 
abnormal  formation  of  cavities  (syringomyelia),  abnormal  forma* 
of  the  neuroglia,  etc.     These  disturbances  may  involve  the  func- 
of  the  organs  of  sensation  and  of  the  motor  areas,  as  well  as,  and 
d  greater  extent,  the  psychical  processes;  and  the  pathological 
lined  idiocy,  epilepsy,   periodical  and  circular  insanity, 
and  neurasthenia,  as  well  as  paralysis,  mania,  melancholia, 
:md  den:  t\    have  their  origin  in  a  congenital  predisposition, 

have  attempted  to  refer  the  tendency  to  crime  to 
ital  predisposition;  and  Lombroso  in  particular  lias  sought  to 
thai  tie-  person  who  depends  for  his  Support  upon  crime  and  lives 
<ruly  for  criminal  purposes — the  homo  delinquent— IB  a  congenital  crimi- 
nal— Leu,  he  is  a  man  who  suffers  from  bodily  and  mental  abnormali- 
ties; possesses  other  physical  and  psychical  characteristics  than  those 
h  belong  to  the  normal  man,  or  even  to  one  who  is  simply  mentally 
teed;  in  a  word,  he  must  be  looked  upon  as  presenting  thesymp- 
of  a  special  form  of  degeneration  that  tends  in  a  well-denned  direc- 
tion.    According  to  Lombroso,  a  subnormal  development  of  the  anterior 
half  of  tin-  cranium,  together  with  a  corresponding  lack  of  development 
of  the  anterior  portion  of  the  cerebrum,  when  associated  with  an  iu- 
levelopment  of  the  posterior  portion  of  the  brain,  necessarily 
produces  a  feebler  development  of  the  intelligence  and  of  the  moral 
ad  favors  a  strongly  developed  instinct-life.     Benedikt  even  goes 
as  to  maintain  that  we  can  distinguish  in  criminals  a  peculiar 
configuration  of  ti  iral  convolutions,  winch  are  similar  in  type,  as 

us,  to  those  of  animals  of  prey. 
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The  views  of  Lombroso  and  Benedikt  have  met  with  opposite  m  h 
various  quarters,  and  have  been  attacked  as  incorrect .  and  the* 
no  doubt  that  there  does  not  exist  a  I  human  being! 

characterized  Indefinite  anatomical  peculiarities  h\  means  of  which  one 
can  say  that  they  belong  to  the  class  termed  homo  deUnqtn 
distinction  to  that  of  tin-  homo  tQWi&M ;   for  all   the  bodily   p., 
which  have  been  mentioned  as  characteristic  of  the  criminal  tvpe  —  as 
for  instance,  the  beast*of-prey  type  of  cerebral  convolutions,  the  f 
developed  frontal  brain,  the  receding  forehead,  messivi 
jaw,  prognathia,  asymmetry  of  the  skull,  marked  prominem 

nrcus  snperticialis  and  of  the  a  reus  frontalis,  pathological  conformations 
of  the  skull,  etc. — are  indeed  frequent  in  criminals,  but  the\  ere  also  far 
from  infrequent  in  perfectly   normal   men.     It  is,  however,  not  to  be 
doubted  that  the  tendency  to  criminality  is  very  often  d«  | 
oo&ffenin]  prediepoeition,  which  is  found  ineomeept 
of  the  central  nervous  system;   that,  in  tins  regard,  the  criminal 
some  resemblance  to  the  insane  person;  and  that  also  mental  diseases 
— for  instance,  epilepsy  and  hysteria- -are  offee  <'d  in  crimi: 

Th& pathological  cerebrtU  funcUoni  in  persons  who  are  pathologically 
predisposed  to  tliis  class  of  diseases  may  develop  primarilx  1  .  ..  with- 
out  external  agencies  having  any  Influence  on  the  disturbance  ;  and  under 

these  circumstances  the  person  concerned,  evendnring  the  time  of  de- 
velopment  and  growth,  or  sometimes  also  later,  manifests  pathological 
changes  in  the  functions  of  his  eerebnim  without  Inn 
external  injury  that  might  explain  such  changes.     In  ot  MS,  on  the 

other  hand,    external    influences     lOfih   as   mental  work,   sorrow, 
psychical  irritation,  disease,  etc.— are  the  can-  i   give  rise  I 

particular  illness — i.e.,  to  tlio  outbreak  of  pathological  brain  <i  spinal 
functions.     In  these  cases  the  inherited  predisposition  consists  m< 
m  an  almornial  weakness,  b  tendenoj  to  disease  of  the  centra]  ner 

in,  which  expresses  itself  in  the  circumstance  that  transit.. n  intlu- 
I  which  would  not  act  noticeably  on  a  normal  person  are  Buffic 
in  the  case  in  question,  to  produce  the  morbid  phenomena.      Inasmuch 
as  many  influences — such  as  diseases,  infectious,  psychical  irritations — 
are  adequate,  under  certain  conditions,  to  produce  mental  d  in  in- 

dividuals whom  one  must  look  upon  as  normal.  BO   it   IS  deal 
DUUIt  instances,  it  is  difficult,  if  not  impossible,  to  distinguish  what 
the  internal  causes — the  inherited  predisposition — and  what   part  the 
external  causes  ha\e  bed   in  producing  disease  of  the  centre]  nan 

mm* 

As  regards  the  peripheral  nerves,  it  is  especially  their  connect 
elements  which  often  take  on  a  pathological  activity  of  growth 

under  the  influence  of  internal  causes;  and  this  activity  manifests  il 
partly  in  the  form  of  diffuse  thickenings  (fibromatosis  of  th. 
partlj  in  that  of  nodular  thickening  (fibromata  of  the  n< 
either  develop  along  the  course  of  those  nerves  which  are  large  enough 
to  be  dissected  with  the  scalpel,  or  are  scattered  over  the  Blames 

the  filar  nerves,  often  being  present  in  large  numbers  throughout  the 
areas  of  distribution  of  entire  nerves,  or  even  involving  the  entire  I 
-applied  by  the  peripheral  nerves,  the  skin  being  the  part  | 
often  affected  (multiple  fibromata  of  the  skin).  In  certain  cases  the 
fibromatosis  of  the  nerves  is  associated  with  an  increase  in  the  number 
of  i lervi  -fibres;  and  as  a  result  of  this  change  there  will  be  found  in  a 
given  territory  of  nerve-supply  abnormally  numerous  bauds  of  ni 
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fibres,  thickened  by  a  pathological  increase  of  the  endoneurium,  mostly 

thrown  into  serpentine  or  twisted  shapes,  or  interwoven  (cirsoid  osa- 

roma,  plexifonn  neuroma  i. 

Among  tho  pathological  conditions  of  the  visual  apparatus  which 
rom  internal  causes  we  should  mention  particularly  dyschroma- 
and  achromatopsia,  the  congenital  partial  nr  total  color-blind- 
"  < 1 1 1  of  which  conditions  are  frequently  spoken  of  as  daltonism, 

and  are  characterized  by  a  want  of  perception  for  a  portion  of  the  colors 
frequently  red  and  green),  or  even  for  all  the  colors.  And,  fur- 
i  this  same  category  belongs  the  typical  pigment-degeneration  of 

the  retina,  in  which  a  peculiar  spotted-black  pigmentation  of  the  retina 

is  seen,  while  simultaneously  the  acuteuews  of  central  vision  and  the 

J>ereeption  of  light  are  diminished  and  the  visual  field  is  narrowed. 
illy,  there  should  be  added  to  thin  list  certain  forms  of  myopia,  as 
well  as  albinism  (the  absence  of  pigment  in  the  choroid),  the  latter  of 
which  conditions  :i!so  involves  some  of  the  appendages  of  the  skin. 

The  only  affection  of  the  organ  of  hearing  which,  at  least  in  part, 
can   be  considered   as  a  primary  developmental    disturbance  is  deaf- 
mntism,     Then,  in  the   next  place,  we  may  also  place  in  this  category 
us  malformations  of  tin*  external  ear. 
In  the  skin  and  subcutaneous  connective  tissue  new  growths  de- 
velop, which  an-  the  result  of  congenital  predisposition.     These  growths 
are  formed  sometimes  almost  entirely  of  connective  tissue,  sometimes  of 
epithelial  tissues ;  they  also  often  involve  particular  portions  of  the  skin, 
as  the  cutaneous  nerves,  the  blood-vessels,  the  lymphatics,  or  the  adipose 
tissue.     When  they  take  on  the  form  of  extensive  thickenings  of  the  skin 
and  the  subcutaneous  cellular  tissues,  they  constitute  the  foundation  of 
iM.litions    termed    nbrumutous,    neuromatous,    ha^maugioiimtous, 
mgiomatouB,  and  lipomatons  elephantiasis.    When  they  occur  as 
formations,  tht-y  are  known  as  birth-marks,  soft  molts, 
ri^o.  freckles,  and  also  as   tumors  of  the  lymph-  and   blood-vessels. 
lial  hypertrophy  produces  those  changes  which  are  called  tish- 
jease  or  ichthyosis,  ich  thy  otic  warts,  and  cutaneous  horns. 
In  addition  to  the  pathological  conditions  which  have  been  enumer- 
ated there  are  many  malformations  of  the  body  (compare  the  chapter 
Malformations)  or  also  of  the  internal  organs,  which  must  lie  con- 
sic  of  primary  origin — i.e.,  which  are  not  produced  by  the  action 
rnal  influences  on  the  already  developing  foetus.    Finally,  many 
forms  of  tumors  (see  the  chapter  relating  to  Tumors)  belong  in  this 
*!-..  especially   those  which  are  found  to  be  already  well  developed  at 
the  birth,  or  which  undergo  development  during  childhood. 

explanations  may  be  given  of  the  mode  of  origin  of 
those  diseases  which  we  attribute  to  internal  agencies — diseases, 
tie  hi  which  external  influences  are  either  entirely  absent  during 

life,  or  simph  possess  the  significance  of 
Lag  a  source  of  irritation  sufficiently  active  to  GSUSe  the  development 
in  already  present  in  the  body.     These  two  explanatL 
•;  i    following:  either  the  pathological  peculiarities  of  the  particular 
Inherited  from  the  ancestors,  or  they  are  developed  from  the 
1/  nuclei  that  tuwe  copulated  or  from  flu  Begmen&Qr 
derived  from  such  a  combination. 
The   inheritance  of  pathological  peculiarities  is  a  fact  which  we 
n,    in   the   first  place,    from  clinical  observations;  f>*r  main    of  tie- 
ins!  in  i  "•!  «»f  diseases  which  result  from  internal  causes  are 
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also  illustrations  of  inherited  tendencies  within  the  family.     In  a  certain 
number  these  peculiarities  are  transmitted  from  parent  to  child,  while 
in  other  instances  the  hereditary  factor  is  shown  by  the  fact   that   th. 
grandchild  manifests  the  peculiarities  of  the  grandparents,  the  pai 
themselves  remainiug  exempt;  sometimes,  again,  it  is  shown  fan  the  feet 
that  scattered  members  of  the  family  (the  collateral  branches  bail  . 
eluded)  manifest  the  pathological  peculiarities  which  are  uudi 
sion,    Dwarrishuesa  and  abnormal  largeness  of  the  bodj  are  peculiai 
which    frequently   enough   characterize   certain    families,     Six   ringers, 
harelip,  light-Sided  position  of  the  heart,  birth-marks,  multiple   ; 
(•\<ivscriices  nn  the  skeleton,  hhromatous  nerves,  and  multiple  D 
fibromata  ma\  appear  in  many  generations  of  one  family. 

(VmgenitaJ  lucuinphilia is als.»  an  inheritable  pathological  peculiar- 
ity, which  iii  the  descent  is  transmitted  generally  by  tin*  offspring  to 
the  malt  grandchild,  whereby  the  daughters  aid  in  the  transmisc 
without  themselves  suffering  from  hemophilia.  There  may  )*t\  however, 
a  direct  transmission  of  the  luemophilia  to  the  children.  Partial  and 
total  color-blindness  is  also  sometimes  an  inherited  family  disea- 

attacks  particularly  the  male  members,  and,  likt-i  hemophilia)  ifl  t 
mitted  through  the  female  line,  which  does  not  suffer,  bo  the  male  de- 
scendants,   epical  pigmentation  of  the  retina  is  inheritabli  also 

near-sightedness,  deaf-mutism,  and  certain  forms  of  progressive  mnsi 
atrophy  and  polyuria  (Weyi). 

uairdnerand  Garrod  state  thai  in  about  ninety  per  centol  all  ; 

sons  suffering  from  gout  the  dis<  ded  in  their  forefath 

Of  the  pathological  oonditiona of  the  nervous  system,  mam  an 
missible;    to  these  Ix'long  especially  periodical  and  circular  insi 
epilepsy,    hysteria,    and    congenital    madness    (oritrindre    Vetrftckt 
and,  to  a  somewhat  less  extent,  melancholia,  mania,  frenzy,  ami  alc«»- 
holism;  while  the  progressive  paralyses,  the  deliriums,  and  the  « 
tionsof  mental  exhaustion  are  but  slightly  influenced  by  heredity  i  R 
pelin).     llagen  estimated  the  number  of  hereditary  insane  at  28.9  p«-r 
cent,  Leidesdorf  at  35  per  cent,  Tigges  Si  OVSI  40  per  cent  of  all  eases, 
and  Fore]  holds  that  from  w  to  Bo  percent  maj  bsacoonnted  Eorby 
iit\ . 

In  the  i  re  forms  of  hereditary  degeneration  the  path 

conditions  themselves  are  inherited;  but  more  frequently  the  hered 
influence  only  produces  a  predisposition  to  disease,  and  the  actual 
bid  condition  first  shows  itself  only  after  the  central  nervon 

noted  upon  by  some  external  injurious  influence,    The  form  of  the 

disease  may  remain  the  same   in  the  descendants  as  in  the 
[identical  heredity) .     More  frequently  a  change  takes  place  in  the 
of  the  disease  {trvnMformaHoncU  heredity) t  not  infrequently  En  the  Henna 
the  severity  of  the  disease  increases  from  generation  to  generation, 

a  condition  which  is  termed  degenerative  heredity. 

ling  to  M<>ivl,  there  in  ar,  for  instance,  in  the  rirst  u 

us  temperament,  moral  depravity,  exi  iu  the  se< 

a  tendency  to  apoplexy,  severe  neuroses,  and  alcoholism;  in  the  third 
ration,  psychical  changes,  suicide,  intellectual  in  ;  finally, 

En  the  fourth  generation,  congenital  imbecility,  malformations,  en 
of  development 

As  already  stated  in   ^  29,  the  special  ttrtdispoeitiom  to  tkU  Of  thai 
■  which  individual  families  atirs  moss  §bon 

li.  reditary  peculiarities.    Thus,  for  example,  it  caunot  be  doul 
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certas  ies  have  a  stronger  predisposition  to  certain  iufections  (tu- 

berculosis) than  others.     But,  ou  tbe  other  hand,  it  often  happens  that 
hiVittj  to  certain  injurious  influences  is  a  valuable  attribute  of 
a  family . 

Thro  \m  do  tiling  at  all  strange  in  the  fact  that  there  are  inheritable 
diseases,  since  it  is  a  well-known  fact  that  in  a  family  not  only  the  peon- 
ties  of  race,  but  also  those  of  that  particular  family,  may  be  inher- 
ited, and  that  the  qualities  characteristic  nf  one  or  the  other  or  of  both 
parents  often  enough  recur  in  the  children.  In  order  that  hereditary 
transmission  may  take  place,  it  is  simply  necessary  that  the  peculiar 
quality   under  consideration    should   represent   not  merely  a  somatic 

change  accidentally  acquired  in  the  course  of  the  life  of  an  ancestor,  but 

rather  an  individual  peculiarity  of  this  ancestor  which  he  in  turn  bad 
inherited  from  his  forefathers.     Diseases  which,  in  a  normal  individual, 
riginate  ouly  when  he  is  subjected  to  external  harmful  influences  are 
in  the  true  sense  inherited  (see  §  34);  this  expression  can  he  <ni- 
]>h  tved  only  in  regard  to  those  paikologtcal  rowtt'tinns  irh'uk  already  txfoU  d 
m.     If,  fur  example,  a  disease — such  as  a  mental  disease  or 
nearsightedness — is  the  product  of  a  special  inherited  predisposition  \  his 
r  of  harmful  influences  which  have  acted  upon  the  body  during 
•  nly  that  part  can  be  transmitted  which  was  received  by  inheri- 
tance, but  not  that  which  was  derived  from  external  influences — i.e.,  the 
part  which  was  acquired. 

Indirect  inheritance— i.e.,  in  that  form  of  inheritance  in  which  pan 
Bculiaritiee  are  transmitted  to  the  child — the  transmission  of 
both  normal  and  pathological  qualities  can  take  place  only  when  both 
1  elements,  in  the  condition  in  which  they  are  at  the  moment  of 
their  union,  contain,  in  a  potential  form,  the  characteristics  of  both  pa- 
far  as  these  characteristics  are  of  a  transmissible  nature; 
d   Consequently  the  product  of  their  union — the  segmentation-cell — 
;  *  <  >ntaiu  within  itself  both,  the  paternal  and  the  maternal  quali- 
ties.    Since  the  sexual   cells  do  not  represent  a  product  of  the  body 
which    is  formed  only  after  a  certain   stage  in  the  course  of  life  is 
d.  but  should  rather  l>o  looked  upon  as  independent  formations 
which,  located  in  special  organs,  separate  themselves  at  an  early  period 
rest  of  the  body  (that  is,  from  the  somatic  cells)  and  then — 
aing  to  derive  their  protection  and  nourishment  from  the  body  to 
which  they  belong — lead  an  independent  life,  there  remains  but  one  way 
in  whii-h  we  can  explain  the  phenomenon  of  inheritance;  we  must  as- 
iC  that  the  separate  sexual  cells  contain,  from  the  time  of  their  ori- 
in  OB  Mentially  the  same  characteristics  (in  a  potential  form,  of 

is  belong  to  the  body  in  which  they  dwell;  in  other  words,  that 
the  sexual  cells,  as  well  as  the  body  itself,  have  inherited  in  general  the 
same  qualities  from  the  ancestors.  Since  in  the  act  of  fructification 
<>nly  the  nuclei  of  the  sexual  cells — i.e.,  only  parts  of  them — come  to 
copulation,  we  are  compelled  further  to  assume  that  the  Iwarers  of  these 
are  only  the  nuclei,  and  that  the  peculiarities  belonging  to  the 
[dual  who  grows  out  of  this  combination  of  the  sexual  nuclei  reside 
in  a:  (Una  up  with  the  organization  of  the  nuclei. 

If  there  appear  in  the  descendants  normal  or  pathological  charaeter- 

which  are  found  collaterally  (in  an  uncle,  a  great-aunt,  or  a  cousin) 

but  not  in  the  parents,  this  is  spoken  of  as  collateral  hereditary  fransmis- 

Ein  this  Base  the  <>nly  supposition  that  will  explain  it  is  that  the 
xual  nuclei,  in  their  origin,  received  characteristics  which  the  bodies 
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of  the  parents  did  not  contain ;  or,  at  all  events,  we  may  assume  that 
these  characteristics  did  not  undergo  development  and  Income  manifest 
in  these  bodies,  whereas  in  some  of  the  relatives  the\  did  thua  become 
manifest. 

If  there  appear  in  an  individual  normal  or  pathological  chnracteria- 
tics  which  were  wanting  in  his  parents,  but  were  present  in  tin*  grand- 
jjarenta  or  great-grandparents,  this  is  spoken  of  as  an  alttcisti 
1,1  m  tf<fi,siui.ssii>,<  ■  and  the  appropriate  explanation  of  this  is  to  be  t 
in  the  fact  that  the  *>eculiarity  of  the  grandparents  or  great-gnu 
rente  was  transmitted  to  tits  sexual  nuclei  of  the  son — i.e.,  ox  tin 
and  grandson — but  did  not  develop  in  the  body  of  the  first,  while  thi-% 
latent  quality  manifested  itself  again  in  the  grandson  and  in  the  ^ 
grandson. 

The  attempt  has  been  made  to  give  to  the  atavistic  modsef  trans- 
mission— which  is  of  frequeut  occurrence  and  is  confined  to  the  nearest 
generations  of  the  ancestors — a  wider  significance  in  pathology.  Thua 
it  has  been  proposed  to  explain  many  newly  arising  pathological  mani- 
festations, which  seemed  to  resemble  certain  somatic  peculiarities  pos- 
sessed by  remote  animal  species  in  the  ancestry  of  ma 
to  the  type  ol  those  ancestors.  Thus,  for  instance,  microcephalia  and 
micrenoephalia  have  been  explained  as  a  reversion  to  the  ap»«  I 
and  LomofOso  is  also  inclined  to  look  on  his  homo  delinquent  as  an  ata- 
vistic appearance.  Nevertheless  there  is  no  doubt  bat  that  thei  have 
BOOS  tOO  far  in  this  respect,  and  have  characterized,  as  ata\i^ti.  foima- 
BoaS«  various  acquired  pathological  format  Ions  and  EtSlfa  \anati«>iiH  of 
germs  (coin  |> a  re  J;  88).  Aside  from  the  question  of  a  ivwrsion  SO  the 
ty  |  '*■  ol  th*<  Dearest  generations  ol  ancestors,  atavism  plays  only  S  minor 
part  in  pathology,  and  it  can  really  be  employed  only  in  she  exp Sana- 
tion of  pathological  formations  wheu  their  nssnes  show  a  certain  fluctu- 
ating behavior,  characterized  by  the  fact  that  frequently  frmnntirnsi  arise 
which  in  phytogeny  or  ontogeny  repxesent  the  primary  stages  of  the 
then  normal  conditions.     In  this  category  .  for  instance,  the  oc- 

ciiiTt  n«-e  of  certain  forms  of  the  ear  or  of  supernumerary  ribs,  the 
increase  in  number  of  the  mammary  glands  and  nipple,  the  develop- 
ment of  certain  mnsclei  belonging  to  the  Mammifera  which  come  nearest 
to  man  in  the  scale  of  relationship. 


It  i  ii\  many  authorethat  in  ixnlated  cnno  oufcr 

carta*  -.  be  transmitted  to  the.  ifewendaitte,  end  eome  eren  go  bo  En  .« 

that  the  possibility  of  In  unitary  transm  lybe  conceded  to 

through  injurs  ;  Indeed,  the]  consider  that  tin*  has  actually  been  proi 
t»uuic«>      I    -  ipport  of  their  opinion,  thej  belters  that  they  ere  werrea 

osmlaeibil  thmarks,  malformations of  thesap 

mental  diseases,  predisposition  to  tul  imd  other  conditions,  in  regard  (•• 

wume  tint  these  conditions  in  the  first  Instance  Rliowcd  I 
umhviles,  and  that  they  were  then  transmitted  to  the  descendai  t  rtbt 

■errstions  on  animals—  full  accmiti  b  observa 

as  evidence  that  In  Juries  gite  rise  u>  deformities  wluch.  feuer  on  ete  1 

<juealln<l  bo  t I j .  it  i •fT-.pi  ing, 

An  osawejudloed  ejuunlnation,  however,  ol  Inl  which  I 

:>l  in  support  of  this  opinion  shoti  -  i  eeUoas  wh 

rftipathul  iitteritt'ita 

that  in  the  obsen 
proof  COOa  ie  time  In  a  t  another  inafa 

■  i. -  observation.    Take,  for  instance,  the  I 
appsoreiaeregUmof  thesklnexscl  that  in  wl 

of  the  doctrine  m  would  quote  this  as  an  e> 

the  tabarltaaoi  of  I  defoi  would  K<  entirely  wrong,  far  scam  sod 
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birth -marks  represent  two  entirely  different  forms  of  tissue-chan^-.    Wheat  among  the  de- 
cencliuita  of  a  man  who  suffered  from  any  form  whatever  of  mental  disease, hot revealed 

CC    of  that  perversity    of  his    actions  only   after  he    had    at- 

appears  an  inheritable  affection  of  the  centra]  nervous  system ; 

if  we  make  a  similar  observation  in  regard  to  the  appearance  of  myopia,  we  must  not 

d  such  observations  that  the  disease  first  observed  (in  the  ancestor)  was 

■d  condition.     The  term  acquired,  in  the  t*ense  in  which  it  Ic  employed 

in  ph\  steal  M  be  applied  only  to  that  which,  in  the  course  of  the  life  of  an  in- 

ti  vidua),  arises  only  through  outward  influences,  but  not  u>  a  peculiarity  the  flrat 

which  already  existed  in  the  ^erin,  although  the  peculiarity  itself  may  not  b 

ible  until  outside  exciting  causes  had  exerted  their  influence  upon  its 
Should  there  appear  In  a  family  hereditary  mental  disease  or  hereditary 
aay  have  already  been  due  to  a  pathological  condition  of  the  germ, 
manifestations  of  the  disease  occurred  until  some  of  the  outside  influences 

the  recognition  of  the  pathological  cm*. 
•  particular  pathological  condition  represents  no  true 

-ease. 
Mil]  another  thing  that  militates  against  the  idea  that.  BA  acquired  pathn- 

rent  to  child;  I  refer  to  the  simple  consld- 

i  the  him  -  exposed  to  so  many  injurious  influences,  and  its  indi- 

luemberu  are  so  frequently  sufferers  from  diseased  conditions  and  mutilations, 

has.  if  this  doctrine  of  the  transmissioo  of  acquired pathological  conditions  was  true. 

ud  would  soon  be  in  a  condition  of  extreme  suffering  and  misery,  and  would  then 

And  (his  statement  would  si  ill  be  true  if  onlj  a  portion  of  the  acquired  ailments 

emitted  to  the  descendants;   for,  despite  nil  their  diseases  and  muiilar 

i  DtO  the  world. 

i>f  rructincation — that  is,  the  firsl  step  which  leads  to  the  production  eft 

Ddividual — is  accomplished  by  the  copulation  of  the  sexual  nuclei — that  is,  of  the 
■1  that  oi  the  spermatozoon  ;  and.  10  the  researches  of  the  last 

any  doubt  that  the.se  two  nuclei  are  the  bearer*  of  ihi 

and  that  the  individuality  of  the  two  copulating  nuclei  re* 
ides  in  tin  i;  •  It  is   impos»i hie  to  imagine  in  what  manner  processes  that 

aboul  in  the  sexual  nuclei,  which  are  lying  inside 

i  special  cells  in  the  sexual  glands,  snob  an  alteration  in  their  organisation  tnat 

i  moment  onward  they  shall  contain  in  potential  form  the  acquired  characteris* 

body,  and  shall  transmit  them,  after  copulation  has  taken  place,  to  the 

its. 

Darwin   in   bis  time  defended  the  opinion  Unit  acquired  characteristics  could  be 

tr»f  succeeding  generations,  and  sought  to  make  these  phenomena  intel- 

igthai  molecules  from  all  the  cells  of  the  body  contribute  to  the  forma* 

lis,  and  that,  as  a  result  of  this,  any  alterations  which  take 

[dace  in  the  organism  can  be  transmitted  to  the  embryonal  cells.     Notwithstanding  this 

ession  of  his  optnl  tn  makes  statements  in  his  writings  which  do  nut  agree 

I    some  of  them  directly  contradict  this  view. 

13.  As  is  shown  id  the  explanations  given  in  j$  32,  inherited  (Jsf- 

m  in  the  first  place  from  tome  wtternat  predie* 

such  as  have  developed  from  actual  beginnings  heated  in  (he 

ihi/fi, — u  r  at  least  they  are  diseases  in  which  the  efanent  of  pre- 

congenital  characteristic.     Conversely,  the  statement  may 

le  that  oil  (he  normal  or  pathological  qualities  present  in  the  embryo 

l)/r. 

[Uently  the  question  of  the  primary  origin  of  inherited  dis- 
eases coincides  with  the  question  concerning  the  nature  of  the  causes 
of  internal  diseases — i.e.,  concerning  the  acquisition  of  those  pathologi- 
etarifttioe  which  we  regard,  after  they  Lave  made  their  appear- 
ace  at  gome  Inter  date,  as  arising  spontaneously,  and  as  having  their 
firM  in  the  germ  or  embn 

The  first  appearance  of  new  pathological  characteristics  which  are 

litary  may  be  connected  with  the  fact  that,  as  a  result  of  sexual 

procreation — i.e.,  of  the  union  of  two  sexual  nuclei,  of  which  the  one 

ifl  bearer  of  the  transmitted  qualities  of  the  paternal  ancestor,  the 

other  of  thn.se  of  the  maternal— new  variations  are  constantly  appear- 
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ing,  so  that  the  fruit — that  is,  the  child— never  entirely  ns.  mblea  one 
parent;  more  frequently,  iu  addition  to  the  qualities  which  the  parents 
offer,  it  also  possesses  new  qualities.  Eveu  if  we  assume  that  the  sex- 
ual nuclei  sometimes  contain  in  potential  Bonn  exactly  the  same  i-harac- 
terist&GS  tfl  those  belonging  to  the  parent  out  of  whom  they  originated, 
the  product  resulting  from  file  oopolatioa  of  these  nuclei  would  never- 
theless present  a  certain  degree  of  variation  from  the  t\pe  of  ei 
parent.  It  may  be  said,  however,  that  in  a  case  like  this  the  differ- 
ences between  the  children  of  such  a  couple  would  be  only  slight.  Al 
a  matter  of  fart,  the  different  products  of  the  same  parents  may  van  SO 
an  immeasurable  extent  by  rOMOD  of  the  fact  that  the  sexual  noclei 
themselves  oooftsin  a  mixture  of  the  characteristics  inherited  f r< » i 
paternal  and  maternal  anooatora,  and  that  I  his  mixture  is  n«  same 

in  the  separate  sexual  nuclei  of  the  individual, 

This  statement  is  in  harmony  with  the  fact  that  tin*  children  in  one 
family  always  present  important  differences  in  their  bodily  and  mental 

characteristics,  and  with  the  further  fact  that  a  strong  degree  of  resem- 
blance is  observed  only  in  the  case  of  twins  that  have  been  produced 
from  one  egg,  or,  in  other  words,  only  when  the  prooeSS  I  »f  development 
has  in  both  children  started  from  the  same  aet  of  copulation. 

The  embryonal  variations  resulting  from  the  mixture  of  two  indi- 
vidually different  hereditary  tendencies  can  Hud  their  expresaio 
most  varied  qualities  of  the  body  and  mind  of  the  dim-loping  child,       ll 
these  do  m«t  deviate  in  a  marked   degree  from  the 
the  different  members  of  the  same  family  are  wont  to  show,  the  « 

tions  are  looked  upon  as  normal,  and  generally  receive  no  particular 
attention;  but  if.  on  the  contrary,  important  differences  iu  character  are 
produced,  the  occurrence  attracts  greater  attention,  and,  aooordil 
the  value  which  it  has  for  the  individual,  it  is  considered  at  one  I 
Something  favorable,  at  another   as  something   unfavorable,  something 
nnthologieal.      When  small,  \vvak    parents   beget   children  who  gr- 
DC  big,  Strang  nan.  Of  whose  mental  ability  surpasses  considerable  that 
of  the  parents,  it  is  regarded  as  a  favorable  o©  s.     If  a  genius  iu 

any  branch  of  human  knowledge  and  skill  should,  as  sometimes  actually 

happens,  develop  suddenly  in  a  family-    i.e.,  without  an\  hint  of  a  par- 
ticularly high  mental  development  having  been  shown  among  the  ances- 
tors— the  BOB  would  attract  nnivena]  attention  and  would  be  con- 
sidered a  fortunate  event     But  if,  on  the  other  hand,  strong  paj 
:  children  that  are  weak  or  physically  del  or  if  tin 
lopmenl  remains  considerably  backward  as  compared  with  that  of 
the  parents,  or  if  a  complete  arrest  of  development  Itself  In 
department  of  their  mental  faculties,  mm  call  tfri*  neudy  appearing 
ten  unnatural,  pathological, 

If  wo  take  into  account  the  sxperiences  which  the  pathology  of  man 
and  of  animals  furnishes,  the  Bssumptioi]  urrantsd  that 

among  the  transmissible  pathological  conditions  and  tenden 
many,  perhaps  the  majority,  are  referable  to  a  variation  of  the  jrerm 
based  upon  the  amphimixis.     This  explanation  i*  available,  IhereftxtB, 
for  the  group  of  tin-  hereditary-  diseased  conditions  and  predispositions 

of  the  central  nervous  system,  for  hereditary  myopia,  for  h.«  mophilm. 
for  pigiuent-degei  of  the  retina,  and  for  polydach  lisin.      If  Mich 

abnormal  characterist  i<  s  repeatedly  show  themselves  in  the  offsprh 

ts  who  are  healthy  and   have  healthy  ancestors,  oue  can  conclude 
that  the  sexual  nuclei  of  the  parents,  although  individually  normal,  have 
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through  their  union  produced  a  pathological  variation.  This  concla- 
noa  i*>  substantiated  when  one  or  both  parents  produce  nonnal  offspring 
through  copulation  with  otlier  individuals. 

Besides  the  variations  which  are  the  result  of  normal  sexual  repro- 
duction, it  is  highly  probable  that  pathological  variations  of  the  Kerm, 
which  lead  to  the  production  of  transmissible  pathological  characteris- 
tics, also  owe  their  origin  to  the  circumstance  that  harmful  influences 
have  been  exerted  upon  sexual  nuclei  or  upon  the  segmentation 
nucleus,  or  else  that  the  process  of  copulation— i.e.,  the  union  of  the 
sexual  nuclei — may  have  been  disturbed  in  some  manner.     The  sub- 
stance which  acta  prejudicially  may  be  a  product  of  the  body,  09f  it  can 
come  from  without  ami  at  the  same  time  also  produce  its  harmful  effect 
pun  the  body.     Consequently  in  these  cases  one  run  apeak  of  the  aoqui- 
pathological  peculiarity  through  botm  harmful  influ- 
ence emanating  from  the  outer  world.    But  this  expression  is  not  intended 
!iv»'v  the  idea,  as  many  seem  to  believe,  that  the  tissues  of  the 
under  the  influence  of  outside  harmful  agencies,  first  undergo  ivr- 
alhratioiis  and  then  in  some  manner  convey  these  alterations  to  the 
rm-cella.     The  proper  explanation  is,  rather,  that  the  injurious  influ- 
ence exerts  its  force  direct!  \  upon  the  sexual  nuclei  or  upon  the  segmen- 
tation nucleus,  and  here  produces  eome  sort  of  a  ckangej  which  at  a  later 
date  leads  to  a  pathological  transformation  of  the  individual  who  is 
undergoing  development  from  the  impregnated  egg.     So  far  as  the  na- 
i"  resulting  pathological  variation  is  concerned,  it  is  a  matter 
« >f  bo  importance  whether  the  somatic  tissues  are  also  subjected  to  alter- 
ations, and  of  what  nature  these  are. 

If  a  transmissible  pathological  characteristic  has  been  produced,  it 
-provided  it  does  not  abridge  life  or  prevent  reproduction — actu- 
ansmitted  from   parent  to  offspring,  although  this  need  not 
ieoessarily  happen.     The  chances  that  this  particular  characteristic  will 

bateansm  it  ted  are  greatest  when  the  parents  both  possess  it;  irhea,  for 
both  parents  are  affected  with  hereditary  deaf-mutism  or  with 
iear-sightedness.     If  the  characteristic  is  wanting  in  one  parent,  there 
prospect  that  a  new  germ-variation  may  be  produced,  in  which 
the  i  teal  characteristic  fails  entirely  to  manifest  itself,  ami  in 

later  generations  completely  disappears.    If  there  are  several  descend- 
As,  and  if  the  tendency  to  this  pathological  defect  has  not  entirely  «lis- 
ipeared.  it  may  show  itself  in  only  a  few  of  the  descendants,  and  then 
modified  or  in  an  aggravated  form.     Finally,  it  sometimes 
ippens  that  the  oharaeteristio  remains  latent  in  one  generation — i.e., 
not  extend  beyond  the  sexual  cells — and  then  reappears  in  the 
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m  to  me  to  be  no  doubt  that,  through  the  copulation  of  two  sexual 

ilitary  tend  u.  n  -.  vnrintions  may  be  produced    and  that 

tntm  we  should  comuder  as  pathological.     It  is 

.in-  t.i  answer  the  question  whether,  besides  these,  then  axe  not  tans- 

•  :i  pathologic:!  I  rli  Macti-r  which  owe  their  origin  i<>  Influences  that 

nii.l  i   ur  the  segmentation  nucleus;  and  wilh  what  frequency,  if  the 

la  answered  in  the  affirmative,  these  influences  are  exerted  effectively. 

he  statements  made  by  him  in  hia  most  recent  publication,  is  of  the 

mings  of  ili'-  hereditary  variations  are  not  to  be  located  in  the 

;is,  but  rather  in  thedii  »n  of  external  Influences  upon  the  sannal  nuclei, 

nit  with  the  assumption  thai  the  variable  cells  or  gi  •  Lis  derived  from 

led  hereditary  piece*  ur  determinates)  are  represented  inthegerm- 

which  are  formed  by  tit.  ther  of  a  number  of 


thore*  (molecular  groups  which  represent  the  smallest  units  of 
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living  matter),  and  which  lie  calls  determinant*  or  determining  pieo  vwi  that  fcs 

is  warranted  in  leeribing  the  transmissible  variation  printer]  romurtanc*  thst 

external  agencies  alter  theee  groups  nf  determinants  and  determinates  contained  within 
the  nuclear  chromatin,  in  such  a  manner  that  afterward  the  hereditary  piece*  or  deter* 
minatee  which  ;ii.  dependant  span  (nam  eJeo  undergo  a  changi .  U<  \ 
an  influence  might  be  exacted  by  excessive  nourishment  of  a  determinant,  causing  it  U* 
assume  a  more  rapid  growth,  Tims,  foe  example,  he  believes  that  many  congenital  mal- 
formations— as,  for  instance,  an  increase  In  the  somber  "t  tin^rm  and  toea — can  be  st- 
tributed  t<>  the  overfeeding  and  consequent  reduplioatioa  of  the  groupe  ol  determimnla 

The  amphimixis  has  a  to  Wetsinann,  only  a  ■eOOftdan  Influence  on  the  produc- 

tion of  a  lasting  variation,  and  this  Influence  he  defines.  t.>  be  the  following  :  thai 
staiitlv,  in  wme  new  manner,  mixes  the  variations  which  are  neoeetltated  bj 
tionsof  the  determinant*,  ind  vt  tdoea  not  Itself  produce  any  new  v.o 
alterations  In  character  which  the  determinants  undergo- through  onoqual  tntiucnctwof 
nutrition,  ooneUtnte  the  materiel  out  of  which,  by  means  of  smphlmlxis  in  i 

-u,  tlie  risible  individual  variations  Bra  developed]  an-i  ssj  increase 

of  these  variations  ami  by  their  combinin  irleties  ara 

created-11 

I  agree  with  Weismann  to  this  extent :  I  consider  that  the  appearance  of  new  varia- 

tionsof  a  p  d  nature  is  partly  to  t«' eoiihidti  which 

Baotec  Lb  the determinante  contained  La  the  sexual  nuclei  through  the  dirrct 

action  of  outside  Influences.     1  do  not,  however,  believe  that  there  is  a  round 

tribnting,  i  Lamann^  the  dVrekoment  of  n«  rta  to  the  greater 

nourishment  «f  individual  tri-oups  of  determinants.    Bui 

plasma  opon  the  ■oRonnding  nutritive  material  appears  to  roe  to  be  scarcely  concei 
and  is  in  opposition  to  all  notions  which  we  have  hitherto  held  regarding  tin 

cd  cells.     At rdingly,  qualitatl  quantitative  alterations  in  tl 

material  would  .seem  lo  be  \sliat   it  required   in  order  to  ifbet  <  ii.uiLres   lathi 

tlon  oi  the  determinants]  end,  farther,  I  believe  that  amphimixis  holds  not  e  eeeoi 
bniapriraary  poeitioa  In  •  don  of  pathological  at,  in  the  sense  that  it 

le  itself  conrpetent  to  produce  n<-w  \  Finally.  It  ee  anrmt 

wholly  est  aside  the  hypot)  ordlng  to  which  the  Idioplasm* 

of  altering  its  own  condition,  from  within  outward,  in  <>us  and  ac- 

eording  to  certain  tixed  laws,  and  thus  may  produce  new  characteristics, 

&  34.  In  addition  to  tli<>  pathological  conditions  already  onumera- 
there  are  a  few  infectious  diseases  in  which  an  hereditary'transmission 
gSjSjmfl  to  occur  These  AM  ^w-liilis,  MBOaQ-pOL  vatir.U.i.  iut*>rmitt«  -:t 
and  recurrent  fevers.  At  all  events,  in  theee  diseases  cases  are  some- 
times observed  in  which  a  child,  at  the,  time  of  its  birth  or  soon  after- 
ward,  develops  aynptoms  of  the  same  disease  from  wliich  the  father  <>r 
the  mother  had  been  suffering  either  at  the  time  of  procreation  or  dar- 
ing the   Mliod  Off  gestation.     This,  however,  is  a  phenomenon  entire!  \ 

different  from  that  already  spoken  of  as  hereditary  transmission. 

Infectious  diseases  are  caused  by  organisms  which  multiply  in 
body.     The  transmission  of  the  d  to  the  child  becomes  pot. 

only  when  the  {■feeling  organisms  belonging  t<>  this  particular  dinwaaa 
either  find  their  wn\  into  the  sexual  gernwells  and  then  also  into  the 
impr.  be  pass  from  the  maternal  organism  iutotl 

sues  of  the  child  while  developing  iu  the  nterne.    Tlie  lattef  can  occur 

so  loofl  as  tlie  child  remains  in  the  uterus,  and  it  obliges  us  to  assume 
that  the  infecting  organisms  pass  through  the  decidual  membranes  and 
the  outer coreringe  of  the  ovum— or,  in  the  later  periods  of  gestr 
through  ftfj  placenta  and  thus  are  transported  from  the  maternal  to  the 
child's  organism.  It  is  also  noneihla  that,  when  the  parents  ke» 
cohabitati*  -n  for  a  certain  length  of  time  after  impregnation  has  taken 
place,  the  micro-organisms  which  enter  the  vaglni  with  the  ajpara  may 
on  into  the  uterus,  and  iu  this  manner  infect  the  already  impreg- 
nated egg  which  is  within  that  organ. 

The  transmission  of  bacterial  infections  diseases  to  the  embryo  is 
beyond  nil  doubt  a  possible  thing.     In  the  case  of  syphilis  this  may 
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place  at  the  instant  of  impregnation  as  well  as  later  during  intra- 
elopment,  and  the  syphilis  may  be  communicated  to  the  child 
as  well  h\  the  father  as  by  the  mother.     In  the  case  of  small-pox,  endo- 
carditis, and  scarlet  fever,  many  instances  of  infection  of  the  fretus  in 
ro  have  been  reported;   and,  from  recent  observations  and  experi- 
mental investigations,  there  can  no  longer  be  any  doubt  that  anthrax- 
bacilli,  pus-cocci  and  pne'umOCOOCi,  and,  under  certain  conditions,  also 
typhoid-baeilli,  COD  pass  through   the  placenta  to  the  fo'tus.     This  can 
uly  when  the  bacteria  gain  au  entrance  into  the  maternal  blood- 
Is  of  the  placenta,  and  are  capable  of  multiplying  there,  and  then 
<»f   pen  into  the  festal  vessels— a  procedure  which  is  rendered 

possible  chiefly  by  the  damage  done  by  the  multiplying  bacteria  to  the 
al   tissue,  thereby  enabling  them  to  penetrate  into  the  latter  and 
to  multiply  within  it. 

There  are  therefore  both  conceptional  and  intra-uterine  placenta] 

infections,  which  constitute  a  pseudo-form  of  hereditary  transmission, 

doh  the  peculiar  characteristics  of  the  individual  are  not  transmit- 

I  the  embryo,  but  instead  an  organised  poison  finds  its  ivay  into  the 

rintc  the  already  partially  developed  fotns,  where  it  Undergoes 

furtle  i  d<  v(  li  >pment  and  then  calls  iuto  activity  the  same  disease  as  that 

with  which  the  parent  is  infected. 

On!  knowledge  concerning  the  frequency  of  these  occurrences  is,  uu- 
lyt  still  deficient.     In  the  case  of  the  most  frequent  of  all  chronic 
.  ases,  tuberculosis,  the  role  played  by  the  disease  proper 
il   imperfectly  understood.     Such  a  form  of  hereditary  trausmie- 
ed  to  exist  by  many  persons  in  lepra,  but  it  is  denied  by 
mil  in  syphilis,  in  which  the  frequency  of  its  occurrence  is  not 
denied,  our  knowledge  of  the  nature  of  the  specific  poison  is  still  very 
meagre.     Iu  acute  bacterial  infectious  we  know  only  of  a  transmission 
•  •f  the  infection  to  the  already  developed  embryo.     How  far  the  egg  cin 
be  infected  in  the  early  stages  of  impregnation  or  at  the  actual  moment 
of  conception,  without  its  further  development  being  hindered  thereby, 
known. 
If,  during  bacterial  infections,  infection  occurs  at  the  moment  of  cod- 
c.'ptiou,  one  must  believe  that  the  organisms  belonging  to  the  particular 
asideration  must  have  existed  in  the  sexual  glands  at 
the  time  when  the  sexual  cells  were  thrown  oft",  then  must  have  reached 
gg  at  the  moment  when  it  became  impregnated,  or  immediately 
..ml,  and  finally  must  have  continued  to  live  in  it  without  hinder- 
ing the  farther  development  of  the  egg.     Then,  besides,  the  assumption 
t  be  made  that  the  schizoraycetes  push  their  way  into  certain  regions 
a  during  fotal  development,  and  yet  do  not  give  rise  to  patho- 
ses until  a  later  date  is  reached. 

ft  nun  lar  to  that  by  which  infections  are  can  led  to  the  foetus  can  An 

Uar  disease  bo  transmitted  from  the  mother  to  the 

Uirlich)  present  in  the  maternal  organism  can  be  trans- 

r  band,  a  transmission  of  immunity  through  the  sperm, 

:  the  n  conception,  does  not  take  place,  and  likewise  then*  is  no  such  thing  as 

ion  of  an  acquired  immunity.      The  experiments  of 
i  and  Gley,  which  are  quoted  in  support  of  this  idea,  admit  of  a  different  inter- 
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Disturbances  in  the  Circulation  of  the  Blood  and  of 

the  Lymph. 

I.  General  Circulatory  Disturbances  Dependent  upon  Changes  in 
the  Function  of  the  Heart,  Changes  in  the  General  Vascular 
Resistance,  and  Changes  in  the  Hass  of  the  Blood. 

§  35.  It  is  by  the  work  of  the  heart,  in  the  rhythmical  conti 
of  its  auricles  and  ventricles,  that  the  mass  of  the  blood  is  kept 
stantly  in  motion.     The  blood  within  the  elastic  walls  of  the  aorta,  as  it 
is  driven  toward  the  periphery  of  the  body,  meets,  in  the  friction  \ 
exists  within  the  innumerable  divisions  and  subdivisions  of  the  ai  I 
system,  a  considerable  dflgHHBOf  resistance  J  and  this  occasions.! 
lively  high  pressure  throughout  the  whole  arterial  system,  a  pressure 
which   in  the  human  arteria  feuioralis  equals  thai  of  about  120  in: 
meroorj  .     After  passing  through  the  capillaries  the  blood  arrives  in  the 
veins  with  very  little  velocity,  and  stands  in  the  veins  uud< 
pressure,  which  varies,  however,  according  to  the  location  of  the 

and  is  greatest  where  the  vessel  sustains  a  hi ]-.-< .lnum  ofconsid* 

height.     Jn  the  great  venous  trunks  in  the  neighborhood  of  the  ti 
the  pressure  is  generally  negative,  particularly  during  inspiration,  as 
the  thorax  during  this  stage  of  respiration  aspirates  the  Mood  fr< 
veins  lying  without  the  oheei     Only  during  forced  expiration  does  the 
positive  UlUIIHg  within  the  veins  rise  somewhat  higher. 

At  a  given  moment,  the  degree  of  pressure  in  the  aorta,  the  IBM 
the  blood  remaining  constant,  is  dep.-ndent  upon  the  work  of  the  In-art 
and  upon  the  resistant  e   in  th  I   system,  and   this  in  turn  is  de- 

pendent noon  the  combined  ci  tions  of  the  blood-vessels,  au  area 

which  varies  on  account  of  the  elasticity  and  contractility  of  the 
ries.     In  the  corporeal  circulation   the  lenaionof  the  artern 
considerable;   in  the  pulmonary  circulation  it  is  but  slight,  the  blood- 
ire  in  the  pulmonary  artery  being  only  from  one-third  to  tw.-tifths 
that  in  the  aorta.     Both  the  heart  and  the  arteries  are  under  the  intJu- 
HIM  °f  the  nervous  system  which  rpgulates  their  action. 

The  function  of  the  heart  consists  in  rhythmical  contraction^  of  the 

heart-muscle,  and  its  norma]  efficiency  presupposes  thai  the  heart*] 
cle  as  well  as  the  heart-ganglia  1h<  Bonnd     I  lion  of  the  heart, 

therefore,  in  just  so  much  as  it  diminishes  the  contractility  of  the  heart- 
lie  and  disturlw  the  action  of  the  cardiac  ganglia,  and  in  just  so  far 
as  the  diminution  in  the  efficiency  of  certain  p 

ism  is  not  compensated  by  increaaed  activity  of  other  parts,  will  impede 
the  effective  working  of  the  heart, 

Ininanx  <  as<  -  in  which  the  efficiency  of  the  heart-run  >me 

impaired,  certain  anatomical  changes,  such  as  fatty   degeneration  and 
the  disintegration  of  its  cells,  can   be  demonstrated;  in  others  micro- 
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it  ion  fails  to  reveal  any  anatomical  differences,  partieu- 
_r  in  cases  in  which  the  diminution  of  efficiency  Las  resulted  from  the 
exhaustion  consequent  upon  overexertion.     This  may  occur  either  when 

as,  fur  instance,  in  cast's  of  febrile  temperature, — for  a  considerable 

]  QOgth  <>f  time,  the  heart  performs  its  function  under  unfavorable  condi- 
t:  ions,  though  at  no  time  forced  to  work  more  than  slightly  beyond  its 
:z3orcual  rate;  or  when,  for  a  brief  period,  the  demands  upon  the  heart 
t>e  tceesirely  severe.     Moreover,  either  trophic  disturbances,  or 

"fc.be  toxic  condition  accompanying  the  febrile  infectious  diseases,  Of  sud- 
BfJ   diminution  of   the   blood-supply    from  obstruction  of  a  coronary 
.sirtery,   may,   under  certain   circumstances,   bring    about    heart-failure 
^rithiu  too  short  a  time  to  allow  anatomical  lesions  of  the  muscular  tis- 
sue to  become  recognizable.     A  further  obstacle  to  the  working  of  the 
iieart  is  occasionally  caused  by  adhesions  of  the  surface  of  the  heart  to 
the  pericardium  and  to  contiguous  portions  of  the  lung,  inasmuch  as 
t  is  thereby  hindered  in  the  amplitude  of  its  contractions. 
Through  the  serous  collections  in  the  pericardium  which  occur  dur- 
ing tie  of  certain  diseases,  through  pronounced  degrees  o$  tho- 
racic deformity,  through   high  convexity  01  the  diaphragm,  the  ready 
.          ut  of  the  heart  during  diastole  may  be  impeded,  and  thereby 
the  free  afflux  of  blond  from  the  venous  system  be  interfered  with  to 
such               it  that  ultimately  the  blood  is  but  scantily  furnished  to  the 
Should  rents  or  distortions  of  the  flaps  of  the  valves  occur, 
urns  between  them  arise  in  consequence  ol  pathological  proo- 
•  ■r  should  the  valve-Haps,  on  account  of  dilatation  of  the  heart  and 
ling  of  its  orifices,  become  relatively  loo  short,  then  there  will  be 
leteloped  at   the  orifices  of  the  ventricles  and  of  the  auricles  the  eoudi- 

whichare  known  as  insufficiency  and  stenosis.    The  former  of  these 

it  ion  in  which  a  valve,  during  the  dilatation  of  the  auricle  or  ven- 
tricle next  ahead  of  it,  fails  to  completely  close  its  proper  orifice,  the 
a  condition  in  which,  during  the  contraction  of  the  auricle  or  ven- 
riele    behind   it,  the  ostium   fails  to  become  sufficiently  widely  open. 
The  effect  of  a  stenosis   is  that  of  opposing  additional  obstacles  to  the 
asage  of  the  blood  during  systole;  in  the  case  of  insufficiency,  aortic 
>r   pulmonary,  the  blood  escapes  during  the  ventricular  diastole  from 
vessels  back  into  the  ventricles  ;  in  the  case  of  mitral  or  of  tri- 
ipld  iiisutncienc>  the  ventricular  systole  forces  the  blood  back  into  the 

tive  aure 
Finally,  clots  are  not  infrequently  formed  in  the  heart,  and  these,  im- 
itaiu  circumstances — particularly  when  they   lie  in   proxiuiit;.    to 
-fi.i— on  the  one  hand  interfere  with  the  closure  of  the  valves,  and 
)n  the  other  hand  cause  a  narrowing  of  the  orifice. 

The  universal  operation  of  all  the  above-mentioned  pathological  con- 
ditions of  the  heart  is  to  i luce  the  following  results :  the  efficiency 

of  the  heart's  function  becomes  impaired,  too  small  a  volume  of  blood 
is  in  a  given  time  delivered  to  the  arterial  system,  and  consequently  the 
blood-pressure  in  the  aorta  falls,  the  velocity  of  the  blood-current  is 
d,  and  the  blood  collects  more  and  more  in  the  venous  system, 
while  the  pressure  in  the  veins  rises.  There  is  consequently  an  inade- 
quate filling  of  the  arteries  throughout  the  whole  body,  varying,  indeed, 
according  to  the  degree  of  contraction  maintained  in  individual  groups 
of  w  bile  both  eeins  and  capillaries  are,  on  the  other  hand,  over- 

filled \\  ith  blood.     The  condition  becomes  one  of  general  venous  hyper- 
emia, which  may  in  some  parts  become  so  great  that,  on  account  of  the 
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engorgement  of  the  capillaries  with  venous  blood,  tl  e  a 

//Y/W,  rtjiiitiftic  Qpptaranot,     When  tlie  difference  between  the  pressure 
in  the  arterial  ami  that  in  the  venous  system  reaches  a  certain  mini- 
mum, tin'  circulation  is  arrested,  while  the  right  auricle  ami  vonta 
become  greatly  distended  with  blood- 

Should  the  contractions  of  the  heart  have  become,  from  any  cause, 
feeble  and  incomplete,  then  the  pulse-wave  also  is  small.     Should 
rate  of  the  heart-beats  become  slower,  the  arterial  system  during  the 
interval  between  two  systoles  tends  to  emptj  itself  more  than  normally. 

If  the  impairment  of  cardiac  etlicmncc  U  essentially  dependent  B 
imperfect  function  of  the  left  side  of  the  heart,  as  is  the  CI  in- 

stance, in  valvular  lesions  of  the  left  heart,  then  the  disturbance  Of 
circulation  first  becomes  manifest  in  Ihe  arterial  portion  of  the  corporeal 
and  in  the  pulmonary  circulation. 

With  stenosis  at  tin-  aortic  orifice ,  the  arteries,  il'  the  1"  tion 

remains  unchanged,  fill  but  slowly  and  incompletely   'pulsus  tardus). 
With  iiisuiriciiiux  of  the  aortic  valves,  a  normal  or  eveu  an  increased 
volume  of  hhxul  is  indeed  thrown  into  the  arteries  (pulsus  selsr),  but 
a  portion   of   this  Hows   hark    into  1 1 m*   ventricle  during   diastole*      In 
both  cases  an  orerdistention  of  the  left  ventricle  becomei 
more  established,  and  eventually  it  leads   to  an  interference  with 
emptying  of  the  left  auricle,  and  thereby  to  over-aeeumulatiou  of  blood 
in   that   I •hainber   and    subsequently   in   the    pulmonary   v»'ins.      Owi 
however,  to  the  low  pressure  in  the  pulmonary  Circulation,  the  blood 

readily  dammed  bank  upon  the  right  ventricle,  and  the  tend* 

blood-stasis,  extending  beyond  this,  reaches  to  the  right  auricle  ami 
rinally  to  the  venous  system  throughout  the  body. 

A   similar  affect  upon   those  portions  of  the  circulatory  a; 
which  lie  back  of  the  left  auricle  is  caused  by  valvular  lesions  at  I 
mitral  orifice,  as  in  (hase  onset  also  there  are  blood-stasis  in  the  pulmo- 
nary circulation  and  arias  of  pleasure  in  the  pulmonary  veins  and  in 
the  pulmonary  arteries;  while  the  left  ventricle  either  ret  O  small 

a  supply  of  blood  (stenosis)  or  during  it-  Dontnotian  drives  back  a  p 
tion  of  its  contents  (insuffioiencj )  into  Ihe  auricle. 

In  valvular  lesions  at  the  orifices  of  the  ri^ht  heart,  the  damming 
back  of  the  blood  is  limited  to  the  veins  of  the  corporeal  -  on, 

while  in  the  pulmonary  circulation   both  velocity  and   pressure  are  di- 
mi i  Ultimatel  -  the  pressure  falls  in  the  aortic  system  also,  as 

the  left  side  of  the  heart  receives  a  diminished  supply  of  blot 

Damming  back  of  the.  blood  in  the  great  veins  of  the  bodj  ivea 

N  t<«  m  """■i  puluHon  in  the  neighborhood  of  the  thorax,  as  in  these 
veins  waves  moving  toward  the  capillaries  arise,  which  overcome  l 
pass  the  venous  valves,  and  in  particular  the  valve  in  the  bulb  at  the 
junction  of  the  interna]  jugular  and  subclavian  veins.  The  cause  of  the 
venous  pulsation  is  the  failure  of  the  valves  in  the  veins  to  close.  In 
IS  of  imperfect  function  of  the  valve  at  the  bulb  this  pulsation  may  be 
observed  in  a  slight  degree  eveu  during  normal  action  of  the  heart :  but 
whan  there  is  distention  of  the  veins,  and  particularly  when  there  is  tri- 
OUSpid  insufficiency,  the  pulsation  is  far  stronger  and  is  traceable  much 
farther  toward  the  periphery.  If  the  tricuspid  still  closes  complete!  \. 
the  venous  pulsation  is  then  only  the  expression  of  the  rhythm! 
curreuce  of  a  hindrance  to  the  outflow  of  the  blood  from  the  veins;  if 
the  tricuspid  is  incompetent, blood  is  driven  back  upon  the  veins  during 
the  contraction  of  the  right  ventricle. 
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"When  certain  of  the  chambers  of  a  heart  affected  with  valvular  le- 
sions become  distended  with  Wood,  the  muscular  wails  of  these chambers 
ised  activity,  compensate,  to  a  certain  degree,  for  such 
\al\  ular  defects.  Iu  course  of  time  an  increase  in  volume— a  hyper- 
trophy of  the  heart-muscle— fo Hows,  and  enables  the  heart  for  an  in- 
definite period  to  meet  the  increased  demands  upon  it.  Such  compeu- 
u,  however,  frequently  becomes  inadequate,  with  the  result  that  the 
pressure  permanently  remains  abnormally  low  iu  the  aorta-  and  abnor- 
mally high  iu  the  veins.  There  is,  at  the  same  time,  the  danger  that 
the  heart-muscle  may  tire  iu  time,  or  that  a  very  slight  illness  may  render 
the  heart  insufficient.  Thus,  for  example,  a  prolonged  quickening  of  the 
hearts  action,  iu  that  it  abbreviates  the  diastolic  rest  of  the  heart-mus- 
cle, may  suffice  to  bring  about  fatigue  and  insufficiency  of  the  heart 
iiao  arrest  finally  follows,  with  great  accumulation  of  blood  in  the 
heart  from  sheer  inability  of  the  organ  to  drive  onward  the  mass  of  blood 
nW  •  it. 

Increased  heart  action— that  i.s,  greater  frequency  of  the  contrac- 
:  strong  and  full — causes  a  rise  iu  arterial  blood-press- 
ure and  an  increased  velocity  of  the  blood-current,     When  increased 
!  are  repeatedly  made  upon  the  left  side  of  the  heart — as  fre- 
quently happens  iu  consequence  of  severe  bodily  labor,  of  high  living, 
or  of  abnormal  irritability  of  the  cardiac  nerves— the  left  ventricle  may 
hypertrophied  and  may  act  permanently  with  increased  force. 
Inasmuch  as  from  rjunkening  <>f  the  blood-current  the  right  cavities  of 
the  1  amount  of  blood  during  diastole,  the  h>  per- 

.ph\  of  the  I,  ft  sids  of  the  heart  ordinarily  becomes  accompanied  by 
similar  condition  of  the  right  ventricle. 
Lessening  of  the  mass  of  blood,  or  general  anaemia,  from  heuior- 
.  leads  to  a  temporary  lowering  of  pressure  in  the  aorta;  but  if 
the  loss  of  blood  was  sol  SZOSSSive,  this  pressure  presently  rises  again 
as  the  blood-vessels  adapt  themselves  to  their  new  conditions,  and,  as 
a  consequence  of  the  stimulation  of  the  vaso-motor  centre  through  local 
display  a  higher  degree  of  contraction.     Under  normal  coudi- 
so  in  the  mass  of  the  blood  takes  place  through 
orptkm  of  fluids,  and   later  on  through  regeneration  of  the   Mood 
Similarly,  the  arterial  pressure  is  lowered  and  the  blood-cur- 
I  in  anhydrsemia,— i.e.,  in  diminution  of  the  fluid  portion  of 
■d.     After  severe  hemorrhage  the  arterial  pressure  remains  tow 
for  lerable  period  of  time,  the  circulation  being  stowed,  and  the 

poke,  bSSMSeol  lessened  stimulation  of  the  vagus-centre  (Cohnheim), 
being  frequent  and  small.  • 

In  case  of  long-continued  diminution  of  the  mass  of  the  blood— that 

•  litem  which  is  known  as  chronic  anaemia,  and  appears  under  many 

t  circumstances— the  vascular  system  is  but  imperfectly  rilled, 

the  blood-pressure  is  lowered,  and  the  blood-current  in  slowed.     Both 

the  heart  and  the  blood-vessels  adapt  themselves  to  the  new  conditions 

and  become  diminished  in  volume.     "With  great  deficiency  in  hamio- 

liin.  degeneration  of  the  heart-muscle — particularly  fatty  degenera- 

Erequentlj  takes  place. 
In  the   lower  animals   increase  in  the  volume  of  the  blood  through 
in;  I  blood  «»r  of  salt-solution  into  the  vessels  is  followed  by  only 

a  t<  infflOnOO  in  the  blood-pressure  and  in  the  velocity  of  the 

Wood-current.     A  return  to  the  normal  f<  'Hows,  partly  through  the  dila- 
tion of  the  vascular  system,  particularly  in  the  abdomen, 
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partly  through  the  elimination  of  the  surplus  from  the  vessels.     If 
mass  of  the  blood,  as  a  result  of  some  special  diathesis  or  of  high  1 
con i os  to  stand  in  abnormally  high  proportion  to  the  weight  of  the  I 
if  there  exists  a  permanent  condition  of  plethora,  the  prawn  in 
aorta  will  then  be  permanently  raised  in  consequence,  the  ta*k  of  tl 
heart  will  be  permanently  increased,  and  a  corresjKmdiug  degree 
diac  hypertrophy  will  etnas, 

SJ.   Increase  of  general   vascular  resistance  occurs  M  well  in 
corporeal  as  in  the  pulmonary  circulation,  and  results  in  n  pr 

are  behind  the  point  of  increased  resistance,  and  diminished  pressure 
ahead  of  it. 

In  tl)*'  corporeal  circulation  the  hindrance  may  lie  either  in  the  main 
I,  the  aorta,  Off  else  in  the  arterial  branches,  whose  «i- 
traction  maintains  and  govern*  the  pressure  in  the  aorta.     Vascular 
contraction  involving  areas  supplied  by  a  large  number  of  ait 
sufficiently  well  marked  to  increase  the  hlood-pressur<  ■•rallv 

a  temporary  phenomenon,  passing  oft*  with  the  relaxation  of  the 
excitement;    nevertheless    permanent    merejise  in   blood-preafl 
occur,  accompanied  by  hypertrophy  of  the  left  ventricle,  and  it 
well  be  accounted  fur  otherwise  than  as  the  result  of  a  contraction  i 
lumen  of  tlie  smaller  arteries,     Temporary  arterial  contraction  m 

se  of  pressure  occur  particularly  through  overcharging  of  the  bloo 
with  carbonic  acid;  permanent  increase  of  pressure  in  the  aouH 
contrary,  is  a  result  of  chronic  kidney -disease  in  which   the  SBSratb 
parenchyma  of  the  kidney  is  cutoff  from  the  circulation.      Inas 
however,  m  that  portion  of  the  tssoular  system  which  is  in  thi 
off  is  far  too  iije,,nside!-ab|e  p.  rails,.,  by  itself,  an  increase  of     lettflUT 
throughout  the  whole  aortic  system,  —  since  the  blood- 
Other  directions  might  well  become  correspondingly  relaxed, — we  ar 

ipelled  to  assume  that  in  the  case  of  "contracted  ki.lnev  "  oih 
staeles  to  the  circulation  are  developed  throughout  moreconsidi 
cular  areas,  and  tllOSO  WS  most  naturally  seek  in  that  apparatus  which  nor 
mally  serves  to  maintain  the  aortio  pressure  at  its  proper  let*] 
in  the  smaller  arteries  distributed  throughout  the  body.  Whether  we 
have  to  do  with  reflex  stimulation  from  the  kidney  |  through  the  nerves, 
or  whether  with  retained  urinary  ingredients  Working  upon  the  vaso~ 
motor  centres  or  directly  upon  the  walls  of  the  vessels,  ox  whetts  r  with 
the  heart  driven  to  more  forcible  action  through  stimulation  of  its  nerves, 
"t  at  pratent  able  to  determine. 

Increase  of  resistance  in  the  aorta  may  result  from  BteDOBM 

\i-ss.  i.  ,e^  ooonn  in  rare  oaaee  at  the  isthmus,'  or  from  congenital  nsx 
rowrtessof  the  whole  aorta,  <>r  from  largo  aortic  thrombi,  «>r  fo 
advanced  stage  of  disease  of  the  vessel-wall,  with  the  intima  consequently 
rough  and  lumpy  and  the  whole  vessel  rigid,  ineli  Mim. 

or,  finally ,  from  a  general  dilatation  of  the  vessel,  whereby  BOfUtttSP-OU 
are  formed  in  the  passing  blood -stream. 
Diminution  of  the  total  resistance  in  the  corporeal  circulation 
possible,  through  relaxation  of  the  tone  of  a  large  part  of  (i  e*t  ai 

(  which  follows  when  the  vaso-iuotor  centre  is  paralysed  ot  whex 

l  Th.-  "iKilimiis"  i  ■  r»f  the  d<  -  mrUi  whi<  I 

of  tin- !«tt  mil.  liivian  iirtrty  and  the  ;itt.i<  imicut  o(  the  lig&mentum  aril 

ed  ductus  arteriosus  BoulH).     [ui  life  Is  i  nmumunantm  wit 

thi*  rtl:iti\<lv  kiiijiII  iiiiKiiitii  «>f  Mood   it  cnrrieti  front  the  lt<fl 

Ui'Uiitit-s  (Liiwhkfi.  "Piu  Au:c  :i-  ii  "i    -  I 
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•  rvieal  cord  is  divided  or  partly  destroyed  by  auy  other  process. 
ie  blood,  in  this  ease,  flows  too  quickly  from  the  arteries  over  into 
"ins,  un  equalization  of  the  pressure  between  arteries  and  veins  fol- 
lows, the  blood-current  is  slackened,  the  heart  receives  during  diastole 
WD    insufficiency   of   hloml,  and  the  circulation    ma\    tiualh    eome  to  a 
stands  till. 

Increase  of  the  resistance  in  the  pulmonary  circulation  arises  most 
lentij    in  uence  of  disease  of  the  lungs  and  of  the  pleura. 

Simple  edheeioofi  of  the  pleura  may  be  a  cause  of  such  increased  resist- 
B0  alao  curvatures  of  the  spine,  in  that  they  O&uae  displace- 
ments of  the  lungs  and   hinder  the  respiratory  movements  of  the  ehest- 
tvull    end   thereby    cause   the    withdrawal    of   an   effiatfillft    aid    to   the 
I  H  KO.it  influence,   moreover,  are  such  pulmonary  affec- 
-  as  hypertrophic  emphysema,  retractions  and  indurations  of  the 
lungs  and  the  breaking  down  of  portions  of  the  lung-tissue, — all  of  which 
lead  to  impermeability  of  a  portion  of  the  pulmonary  capillaries ;  and 
.  furthermore,  is  true  of  compression  of  the  lungs  by  pleural 
itions,  and  «»f  compression  of  the  pulmonary  arteries  by  aortic 
aneurism  or  by  tumors. 

If  the  obstacle  is  but  inconsiderable,  the  blood  can  still  make  for 

itself  a  free  passage  to  the  left  side  of  the  heart  without  increase  in  the 

blood-pressure,  provided  the  velocity  of  the  flow  is  increased  through 

IihuihIm  that  still  are  open.     Greater  obstacles  cause  increase  of 

in  the  pulmonary  artery  and   in  the  right  side  of  the  heart, 

and.  if  they   continue  for  a  long  time,  may  cause  hypertrophy  of  the 

rinht  ventricle  through  increased  exertion  of  the  heart.     This  can  come 

ss,  however,  only  when  the  nutrition  of  the  heart-muscle  is  mcan- 

iii aintained,  and  when  the  mass  of  the  blood  is  not  diminished 

•respond  with  the  diminution  in  the  area  of  the  pulmonary  tract. 

If  the  ri^ht  side  of  the  heart  does  not  succeed  In  -  ireroominfi  the  obstaolea 

in  the  pulmonary  circulation,  the  blood  is  then  dammed  back  upon  the 
of  the  heart  and  eventually  upon  the  venous  system. 
the  pressure  in  the  right  half  of  the  thorax  hinders  the  influx 
of  the  venous  blood  into  the  right  auricle,  and  causes  an  aecumulatiou 
of  blood  iu  the  veins  of  the  whole  body,  A  sudden  increase  in  the 
pressure  may  cause  the  blood  to  flow  back  into  the  neighboring  veins. 


:■  hypertrophy  results  from  various  renal  iii.s.-,^.  >  \, ,., 
kitted  by  different  aut  une  seek  the  cause  ol  the  phenomenon 

use  in  the  mass  of  tlie  blood  (Traube,  B&mbi  iit-rs  (Senator,  I 

change  in  tin-  <-.iiiip.j.sjt  inn  t>t'  the  blood  ;  oth  n  (Gull 

K  ascribe  it  t"  a  w  alteration  in  the  walla  ol  the  smaller  arteries, 

nourishment  oi  the  heart.     The  result  ol  recent  investigations 
•till  doubt  » 1 1 * ■  dependence  ol  tlie  cardiac  hj  pertrophy  acoompaErj  ing  renal  ilis- 
e*seu|»<n  an  id'  probably  due  to  an  in- 

crease in  the  degree  «■!'  resistance  offered  by  Lhe  Binall  arteries  generally  throughout  the 

•net-  to  the  contraction  of   tbe.sc  small   \ 
ttt«T  phenomenon  we  shall  have  to  assumi 
pplied  by  the  urinary  elements  that  circulate  in 
e  emanating  from  the  kidney,  or  finally  i«>  some  in- 
rted  ujurn  the  vits<»-mn  b  --•■  jsible  also  that  in  this  matter  some 

ncreased  '  ity. 

the  obsen  itions  <>t    LOwit.  compression  of   the  trunk  of  the  aorta 

•     and  bounm  ol  i»l I -pressure  in  the  pul- 

nisidera  this  rise  in  p  i»-  independent  of  tin- stasis  in 

In  his  opinion,  thi  not    result  from  a  dainmi  i-f  the 

h  n  on  to  I  hi  de  <fi  tin-  heart,  but  much  rather  is  caused  by  an  in- 

•  ol  blood  .  t  Bide  of  the  heart,  which  is  in  its  turn  brought   tl 
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by  a  relaxation  of  the  COntMOtftd  BTWtrioll  -  i«  l<ral  iin.rtnia.      1  h< 

LSwit  •  Lone  eaaaot  be  called  In  qu 

accepted,  but  it  is  i»>  no  rnnenii  \>>  bt  eonflidrrrci  an  showing  ih.ii  i  |  i  niiinwt 

-  in  tiiu  corporeal  circulation,  or  in  the  left  aide  ••!  the  heart,  wh 
...  <if  di><  blood,  wn  h  ■  damning  back  of  tJie  Mood  does  not  roach  the  pulmo- 
nary artery  aud  by  way  ot  i lie  Lunp  extend  beyond  it  into  ilio  riglii  Bid* 


II.    Local   Hyperemia  and    Local   Anarmia. 


m-r.t 
truc- 


M.  To  the  blood  is  assigned  the  function  of  carrying  nom 

to  all  tli*3  organs  aud  tissues  of  the  body.     The  oils  and  eel  lulu  i 

<>f  winch  the  various  tissues  are  composed  are  able  Iq  maintain 
their  existence  hut  a  short  time  without  the  advent  o|  fresh  supplies  of 
nutritive  material,  and  lot  this  reason  most  of  the  tissues 
with  blood-vessels,  and  such  biasHOg  as  la«k  them  are  placed  in  the.  most 

intimate  connection  with  vascular  structm 

The  demands  of  the  various  tissues  to*  blood  BTC  Dot  alwaj  I  uniform, 
and  there  is  consequently  in  the  various  tissues  an  alternating 
and  decrease  in  th^attlux  of  blood,  and  at  the  aame  time  in  the  amount 
of  blood  contained  within  the  organ  or  tissue  at  a  given  moment.      A 
organ  richly  rilled  with  blood  is  designated  ai  hypera?mic;  if  contain- 
ing but  little  blood  it  is  said  to  bo  anaemic. 

The  regulation  of  the  volume  of  blood  which  an  organ  re. 
phyaiological  conditionfl  is  brought  nlxuit  bj  a  change  of  the  resistance 
in  the  afferent  arteries,  ami  this  change  is  effected  exclusively  by  varia- 
tions in  tlie  calibre  of  tins.*  vessels.     Inasmuch  as  the  mass  of  the  I 
in  the  l*>dy  does  not  suffice  to  fill  all  the  vessels  ai  once,  an  extra  sn 
for  one  organ  becomes  possible  only  by  diverting  the  blood  from  ■ 
directions.     The  change  in  the  calibre  of  an  artery  in  determined, 

the  blood-pressure,  In  t1  city  of  its  walls  and  by  tlie  degree 

of  contraction of  its  organic  muscular  fibres.     These  fibres  are  the  i 
bating  agents,  and  their  action  is  dependent  parth  upon  influence- 
iug  on  them  directly,  partly  upon  nervous  impulses  from  the  intravas- 
cular plexuses  and  from  the  vaso-motor  centres  in  the  spinal  ecu.; 
in  the  medulla  oblongata;   some  stimulating  and  others  inhibiting  the 
mueeular  action. 

When  the  variations  from  a  mean  in  the  blood-supply  of  a  pari 
the   physic  .logical    limits,  «»r  when  these  variations  aris- 
their  physiological  causes,  Of  when  the  condition  is  undnk   pi 
re  tin -ii  call   the  state  «>n<-  of  pathological  hyperemia  | 

cal  anamia.    These  OOllditions  are  onh  in  part  caused  by  the  sn 
erniug  mechanism   which  determines   the   normal    blood-suppk    I 
org  I 

Hyperemia  of  an  organ  is  caused,  under  pathol  j.li- 

ii  taoreaaeof  the  arterial  supply  or  by  an  obstruction 
and  hindrance  to  the  venous  outflow,  and  we  distinguish,  accordin 

iterial)  hypenvmia  and  a  jKuwive  or  Htntjw 
(venous)  hwperamin,     Active  hyperaemia  arises  from  an  ii 
afftux  of  mood  [congot&km  .  and  is  either  idfopaihio  or  ooOaieraL 

s  the  more  important  role,  and  depends  upon  a  re! 
tion  of  the  muscular  tunics,  which  is  caused  either  bj  i»>,->il , 
Vt*0-<xm$trictor  nervtt  (neuroparalytic  ctmaestion),  or  by  fttimnlat 

r  by  direct  "' akening  <<r  /<" 
the  muMcla  (as,  for  instance,  through  heat,  braising,  ti  a  of  Atro- 
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pine,  brief  interruptions  of  the  blood-current),  or,  finally,  by  diminution 
of  the  external  pressure  exerted  upon  il>*-  vessels,  OoUaieral  ns/percnttia  is 
merely  the  result  of  ft  diminished  flow  of  blood  to  other  parte.  It  arises 
first  in  the  immediate  neighborhood  of  the  parts  whose  blood-supply  is 
lessened;  afterward  the  blood  may  be  driven  also  to  such  other  more 
remote  organs  as  may  require  it. 

five  hyperemia  is  accompanied  by  more  or  less  marked  redr, 
and  swelling  of  the  pari— changes  which  are  quite  striking  in  tissues  that 
are  rn-h  in  blood-vessels.  The  blood  flows  through  its  widened  chan- 
nels with  increased  velocity  and  lends  to  the  tissue  the  color  of  arterial 
blood.  Tissues  situated  superficially,  and  thus  exposed  to  cooling, 
m  warmer  inconsequence  of  the  more  active  passage  of  blood  through 
them  than  through  the  surrounding  parts  less  generously  supplied. 

Passive  hyperemia  is  a  consequence  of  ri'ftn'tftftitut  or  obstruction  of 
of  blood  in  the  veins.  A  general  tendency  to  blood-stasis  throughout 
tl  circulation  follows  directly  whenever  feebleness  of  the  heart's 
action,  insufficiency  orstenosis  of  the  cardiac  valves,  or  obstructions  in  the 
ptdmounn  circulation  impede  the  emptying  of  the  large  veins  into  the 
right  side  of  the  heart.  In  the  pulmonary  circulation  it  is  more  particu- 
larly aortic  or  mitral  lesions,  or  weakness  of  the  left  side  of  the  heart,  I- 
frequently  obstacles  iu  the  arterial  portion  of  the  corporeal  circulation, 
which,  by  obstructing  the  outflow  of  blood  from  the  lungs,  lead  to  a  pul- 
monary stasis;  and  this  may  not  infrequently  reach  a  degree  that  will 
cause  the  damming  back  of  the  blood  t<»  become  appreciable  in  the  right 
aid-  heart  as  well  as  in  the  veins  of  the  corporeal  circulation  (cf. 

and  8  8 
Local  stasis  may  follow  directly  from  the  fact  that  the  progress  of 
the  blood  through  the  veins  lacks  the  continued  support  of  the  action 
of  the  muKclis  and  of  the  aspiration  of  the  blood  through  the  inspiratory 
enlargement  of  the  thoracic  cavity.     The  defection  of  the  first  of  these 
auxiliary  forces  becomes  most  obvious  iu  the  area  of  distribution  of  the 
inferior  vena  cava;  as,  for  instance,  iu  subjects  who  live  continuously 
sedentary  lives,  or  who  stand  a  great  part  of  the  time  without  active 
bodily  movements,  so  that  the  task  of  emptying  the  deep-seated  veins 
-  i  the  trunk  of  the  vena  cava  falls  almost  exclusively  upon  the  forces 
:ierent  in  the  walls  of  the  voius— -namely,  their  elasticity  and  contrac- 
— these  forces  being  insufficient  to  drive  onward  the  column  of  bl<  ><  id 
i  distends  the  walls  of  the  vessel.    An  inadequate  aspiration  through 
respiratory  movements  makes  itself  felt  when  respiration  is  inter- 
1  with  by  inflammation  or  other  disease  processes  in  the  lungs  or  the 
sura. 
A  further  cause  of  local  passive  hyperemia  consists  in  the  narrowing 
or  closing  of  particular  veins,  as  occurs  in  compression,  ligation,  the 
itnmof  thrombi  (£  40),  and  the  invasion  of  the  veins  by  neoplasms. 
gnant  uterus,  for  example,  or  a  pelvic  tumor  may  compress  the 
-  of  the  pelvis,  a  thrombus  may  choke  the  cerebral  sinuses  or  the 
emoral  or  the  portal  veins,  or  a  sarcoma  of  the  pelvis  may  grow  into 
eat  pelvic  veins. 
wl<l  any  single  vein  become  occluded  by  any  of  the  alK>ve  proc- 
b,  or  be  lignted  during  operation,  the  erl'eet  of  such  occlusion  is  often 
inconsiderable,  inasmuch  as  the  vein  in  question  may  have  free 
and  manifold  connection  with  other  veins*  so  that  no  considerable  ob- 
stacle is  created  to  the  progress  of  the  blood.     If,  on  the  other  hand, 
the  ooclnded  vein  has  no  auxiliaries,  or  if  these  are  insufficient  for  the 
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passage  of  tlie  blood— as,  for  instance,  is  the  case  with  the  main 
sions  of  the  portal  vein,  with   the  sinuses  of  the  dura  niatcr.  win 
femoral  or  with  the  renal  veins— then  a  greater  or  less  degree  of  stasia 
occurs  in  the  area  of  distribution  of  the  vein  affected. 

The  effect  of  the  obstacle  to  the  circulation  shows  its.*  If  rirst  in  the 
portion  of  the  vein  which  lies  between  the  obstrui 
ery,    the   blood-current   in    this    part    becoming    slowed    or 
checked,  while  at  the  same  time,  through  continued  afflux  of  blood  from 
the  capillaries,  a  progressive  filling  and  stretching  of  the  rein  loll 
If  through  the  cornjiensatory  action  of  the  elastic  and  contract  i 
wall,  in  yielding  more  and  more  to  the  pressure,  the  obstruction  can  be 
overcome,  circulation  will  persist,  and,  through  such  channels  as  it 
finds  open  to  it,  the  blood  will  How  on  to  the  heart;   oftentimes  ni 
these  circumstances  the  small  veins  which  have  to  perform  1 

labor  become  gradually  much  dilated,  and  are  eventually  converted 

veins  of  large  size.     If  the  obstruction  cannot  be  ovi  and  if  no 

communicating  vessels  capable  of  dilatation  are  at  hand,  the  circnl 
will  be  arrested,  and  a  condition  of  complete  stasis  f§  t  throm- 

bosis (|  -41  h  will  be  brought  about  in  the  area  of  distribution  of  the 
obstructed  ffOSSel. 

If  the  arrest  of  the  blond-current  in  the  area  of  distribute 
vein   extends   to   the   capillaries,  so   that   these   beoOBie   di  with 

blood,  this  will  imparl  (<ft>*/i-/>lin,  riftmntic  h<t<    to  the  surroun 

tissues,  and  a  certain  amount  ofsuwtfinc  will  take  place  in  then. 

Both  active  In  penemia  and  passive  liyperamia,  observed  during 
may  take  on  epiite  a  different  appearance  after  .hath,  and  nun 
not  a  few  instances,  entirely  disappear.    This  is  especially  the  case 
active  h>  penemia  of  the  skin  and  sometimes  With  that  of  the  mucous 

memfa  and  it  is  dependent  upon  the  fact  that  the  tissues,  put  • 

the  stretch  by  the  dilatation  of  the  capillaries,  contract  down  upon  the 

latter  after  the  ceasing  of  the  circulation,  and  by  their  counter-pie 
drive  the  contents  of  the  capillaries  on  into  the  veins.     Tissues  w 

may  have  been  reddened  during  life  may  accordingly  appear  pale  after 
death.     As  converse  to  this,  other  tisanes  which  during  life  w 

or  at    least   showed   DO   particular   redness,  ma;    take  death,  a 

reddish-blue  color.  This  occurs  cspceialh  upon  the  sides  and  ba. 
tin- trunk  i  unless  these  parts  happen  t<>  be  uppermost)  and  Opoi 
back  of  the  neck  and  the  posterior  aspect  of  th  ities  * »f  n 

lying  face  upward,  and  is  to  be  explained  bj  the  fact   that  after  death 
the  blood   sinks   to  the   most  dependent   parts,  and   fills  not  onh    the 
I,  but  finally  also  the  capillaries.      The   phenomenon    is 

noriem  kypostaeitt  and  the  spots  are  known  as  cadaveric  petechia? 
or  lividity  (tU'nn  *'».  They  l>egin  to  appear  at  about  the  third  hour  after 
deuth,  and  their  nnmhsT  and  si/e  are  proportionate  to  the  amount  of 
blood  contained  iu  the  skiu  and  in  the  subcutaneous  tisanes,  at  the 
moment  of  death. 

In  the  internal  organs  postmortem  hypostasis  is  particularly  appar- 
ent in  the  pia  mater,  whose  dependent  veins  aerslh  more' 

ly  tilled  with   blood  than  those  lying  above  them.     In  the   li 

t.  through  the  settling  of  the  bl I,  engorgement  not  only  of  the 

veins,  but  also  of  the  capillaries. 

Whenever  during  life,  on  account  of  cardiac  insufficiencj  ,  the  [ 
circulation  is  imperfect  and  partial  stagnation  of  the  blood  follows,  tin* 
blood  often  collects  in  a  similar  way  iu  the  dependent  portions  of  the. 
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because  it  is  not  driven  out  of  them,  and  partly  because 
iks  into  these  parts  from  those  situated  on  a  higher  level.     This 
phenomenon,  likewise  designated  as  hypostasis,  is  particularly  observed 
in  the  lungs  (hypostatic  congestion). 

F«>r  obferviqg  the  circulation  during  Life,  tad  it--*  behavior  under  changes  of  velocity 

and  pmtfture.  we  ni;<k<    DM  ol   either  the   tongue  Of  the  web  of  the  foot   of  a  curarized 

frog'  properly  spread  on  an  object-holder.     A    ai  j  simple  expedient,  for  Instance,  is  to 

and  spread  ii  over  a  cork  cemented  upon  the  object-holder,  end 

With  ■  not mal.  as  well  as  with  a  qoiokened circulation  both 

uly-ll'>win«  reuOUS  CtUTeiit  exhibit  a  marginal 

atlonof  the  efferent  veins  we  induce  a  partial  stagnation 

i  i  me  nt  blood-plasma  disaj>in  d  the 

and  both  veins  and  capillaries  become  greatly  distended  with  accumulated  red 

iscles-    After  a  certain  i  Ime  the  tongue  begins  to  swell  through  Infiltration 

fluid 

pitions  ol  Landerer,' the  wall  of  s  capillary  reasel  em- 

led  in  the  tUsues  onlj  from  one-third  to  one-hall  ih«-  blood-pressure.    Tin 

oundlng  tissues,  which  afford  an  elastic  n  and  #>> 

is  Jon  which  is  necessary  to  keep  the  blood  in  circulation.      Hence  in  ac- 
bypenemia  m  ml  a,  the  tensioa  of  ihc  ti  I  the 

pressure  open  them  are  Increased  ;  in  anjsmia  both  are  diminished 

I     Localized  arm- mi  a  or  ischemia  is  a  condition  wherein  certain 

tea  contain  hut  a  small  amount  of  Mood;    it  is  always  the  result  of 

1  diminution  in  the  afflux  <»f  blood.     If  the  Mal  bulk  of  the  blood  la 

.ii.  then  the  cause  of  the  iachjemia  is  purely  local;  if  their  [sax 

nt  quantity  of  blood  in   the  whole  vascular  system,  the   local 
tartly  depend  upon  that. 
The  pathological  diminution   in  the  afflux  of  blood  to  an  organ  is 
sometimes  merely  the  result  of  an  unusual  in  the  normal  resist' 

:  the  arteries— that  is,  of  a  contraction  of  the  muscular  tunics.    In 
btiormal  obstructions — such  an  compression  of  the  arteries, 
winy;  of  the  arterial  lumen  through    pathological  changes  in  the 
w  -.-v.  l-\%  all,  deposits  on  the  internal  surface  of  the  vessels,  occlusion  of  the 
.  eml><  'li  (ef.  §  17),  etc. — act  as  hindrances  to  the  blood-current. 
The  immediate  consequence  of  the  narrowing  of  an  artery  is  always 
tad  diminution  of  the  stream  beyond  the  point  of  constriction. 
occlusion  of  an  artery  brings  th»>  circulation   beyond  tie*  ob- 
struction to  an  noniediate  standstill.     If,    back  of  the  point  of  constrie- 
' 'delusion,  the  artery   is  provided  with  connecting  branches  of 
-iderable  size— so-called  collateral  arteries — the  disturbance 
of  the  circulation  is  abated  by  an  increased  flow  through  the  collateral 
vessels;  and  the  larger  and  the  more  distensible  these  are,  the  iimn- 
complete  tie-  restoration  of  the  circulation.     If  the  constricted  OT  oc- 
cluded artery  possesses  no  communicating  branch  in  its  area  of  distribu- 
tion—if it  is  a  BO-called  terminal  artery — the  slowing  or  the  arrest  of  tln> 
ilation  beyond  the  point  of  obstruction  or  of  occlusion  cannot  be 
iuiuiedi:tti|\  done  away  with,  and  the  area  supplied  by  this  vessel  be- 
-  presently  partly  or  completely  emptied  of  blood,  as,  through  the 
contraction  of  the  arteries,  and  through  the  pressure  of  the  tissues  upon 

tins,  the  bl 1  is  more  or  less  completely  forced  out 

of  th»-  area  of  distribution  of  the  artery  in  question.     Frequently,  how- 
ever, after  a  time,  an  afflux  of  blond  comes  from  neighboring  capillaries. 
When  the  current  and  the  pressure  beyond  a  constricted  point  have 

iitnim.  Virch.  Arch.,  40.  Bd. 
•  i »  .  Qewebsspannung,"  Leipzig,  1884 
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sunk  below  a  certain  minimum,  little  by  little  the  driving  force  becomes 
less  and  less  able  to  push  along  the  mass  of  the  blood.     The  r*«d  cor» 
puscles,  particularly,  cease  to  move,  and  collect  in  the  veins  and  en] 
laries,  and  as  n  consci|Ueiu-o  tin-  <oro  Mip/tluul  hi/  t/t 
btCOmtt  JHUd  With  blood  Once  mortf  only  not  with  circulating,  but  with 
stagnant  "blood.      7'  thing  occw  rmutal  artery  bring 

completely  occluded,  the  blood  nio  the  affected  men,  um in-  minimal 

ji,-rs.snr>\  through  arterial  incapable  of  adequate  oda  merely 

through  oominunioaUng  co^piUariee,     An  accumulation  of  blood  win1 
the  amemic  area  may  also  occur  by  reflux  from  the  veius.     This  ix*cniB 
when  the  iiiti.i\:i-riil,ir  pivssure  within  this  area  has  Buuk  to  DOtU 
whereas  in  the  veins  themselves  a  positive  r>ref  ists.     Arrest 

the  circulation  in  the  veins  will  accordingly  favor  the  reflux  of  the  blood. 

A  further  cause  of  amentia  in  an  organ  ma\  l>o  the  abnormal  conges- 
tion (if  other  organs,  as  In  that  case  the  total  mass  of  the  blood  may  not 
suffice  to  supply  the  remaining  organs  adequately.  Amemia  from  this 
cause  is  CftUM  COUaiefQl  timr>iii<r. 

All  nii><  re  characterized  by  ftoMor,     They  are  at  the  same 

time  Hubby,  not  tumescent,  and  the  color  proper  to  each  beCOflMI  dis- 
tinctly appreciable. 

The  significance  of  a  condition  of  i  sell  a.  mi  a  lies  especially  in  the 
fact  that,  on  account  of  the  need  of  the  tissues  for  a  eontiin:  ply 

of  oxygen  and  other  nutritive  elements,  the  continuance,  f<  ;iin 

length  of  time,  of  the  condition  of  imperfect  blood-euppb  hi 

oration  (cf.  B  3k     Complete arrest  of  the  blood-supply  leads 
in  i  short  time  to  death  «»f  the  tissue  involved.      If  I  to  flow 

anew  among  the  degenerated  and  dying  tissues  in  the  area  of  distribution 
of  an  obstructed  Vessel,  and  stagnates  there,  extravasation  of  blood  into 
the  tissues  may  follow,  and  a  hemorrhagic  infant  (of.  i  18]  be  formed. 

TV  tii. I  completeness  with  which  ■  vn  may  he  developed 

after  the  occlusion  of  an  artery  depend  opofl  Ibfl  tin  and  dlsftaoeibill  m  vessels 

which  are  in  enmarantoniioa  with  the  area  which  lias  become  isclucmic.     If  these  are 
numerous  and  fUlttftriVrt.  the  isehwuiic  area  becomes  very  soon  irrigated  with  an  ap- 
proximately normal  volume  of  blood.      If  this  is  not  the  ease  the  disturhan<-e  <<t  tie 
culatioii  (umii.H   ItMli  BON  slowly,  and  stasis  arid  increased  pressure  are  found  to 
extend  farther  back  from  tin-  point  of  obstruction  toward  U  BO  that  a  collateral 

hypemmia  ocean  likewise  in  vessels  ai  mat-  bai  k  on 

,ri.      In  the  further  course  of  the  process  of  reestablishing  the  ciieiila- 
l,  the  increase  in  the  volume  and  velocity  of  ths  blood-current  remains  Co i 
li  vessels  as  cnnnuu n icate  with  the  area  deprived  of  its  natural  blood-supply — that  la, 
coiitined  to  the  capillary  ami  arterial  anastomoses  ;  and  ben  ume  and 

\elooity  becomes  ]»ermaneiit.     This  leads  in  turn  to  a  permanent  distention  oi  the  vessels 
.if  the  part,  and  at  the  same  time  to  a  substantial  Increase  In  (hi  raaeolar  waiU. 
in  thickness,  but,  as  becomes  evident  from  the  crooking  and  twlstln 
length   also.  \M  the   pTltTIMfflttlOffl   of    the    IftCrSSBI 

«  of  the  walls  of  the  anastomotic  vessels  ma>  nstrated  about  six  days 

after  the  ligation  of  an  artery  ;  and  a  tn-t   the  li  of  vessels  of  some 

sire.  Uir  Btnall  arteries  whicli  .  ,ur\  on  transformed, 

in  the  course  of  a  few  weeks,  into  quit  -,  thick-walled  arteries. 


lib  Coagulation,  Thrombosi5,  and  Stasis. 


|  40.  Upon  the  death  of  the  individual,  the  blood  lying  in  fin)  heart 
and  in  the  great  vessels  generally  coagulates  in  j.art,  sooner  or  later,  aud 
thence  arise  those  formations  known  M  post-mortem  clots.  If  Uie 
clotting  occurs  at  a  time  when  the  red  blood-corpuscles  are  still  e\ 
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distributed  in  the  blood,  and  the  whole  mass  of  the  blood  becomes  coag- 
1,  the  clots  form  dark-red  masses — a  condition  in  which  the  blood 
i  cruor,     If  before  coagulation,  through  the  settling  of  the  red 
khe  mass  divides  itself  into  a  substratum  rich  in  red  blood- 
ies Slid  an  upper  fluid  layer  containing  none  and  consisting  ex- 
clusively of  the  plasma,—  then,  if  the  hitter  coagulate,  there  will  be 
led  soft  gelatinous  lumps  and  stringy  masses  light  yellow  in  color, 
elastic,  with  a  smooth  surface,  and  not  adherent  to  the  vessel-wall, 
n  hich  are  designated  as  lardaceoui  dots  or  asi/S&rtnotfa  deposits.    Through 
inclusion  of  red  blood-corpuscles  in  these  formations,  they  may  ex- 
hibit in  parts  a  red  or  reddish-black  color;  when  a  large  proportion  of 
leucocytes  are  present,  the  color  at  such  spots  will  border  on  white. 

//"  drawn  from  an  artery  or  a  vein  and  received  into  a  vessel, 

within  a  short  time  coagulation  will  occur,  as  a  result  of  the  adhesion  of 


■ 


Wxxl  In  a  rwent  iH'rnorrhasrlc  tnfnrrt  <>f  tljt*  Itinjr.    ( Mttlli'r's  flwW ;  hopmnloxvlln ; 

.  uiMT*ivri>iAr  M'riu  without  nuclei,  fiiiuiiniiig  capillaries  nilwl  with  deep-rlolM   tlin-mM   of 

n-no ii»  !.|>i»-iir.ii.. .-.   /*.  w|4.i  -  .>     in.   iiu.-l'l;    e,  win  cuntiilnliiu  "  fed  thmmlwa;   d,  alveoli  >lt>- 

Jby  •nmi  Mi..!-  iut;  .,nh«i.i!  dltedwubierwia fluid,  Bbrtn,  ant]  b&oooc&m.   Magnified  luMiuwetec*. 

this  thud  to  the  si(h"S  of  the  receptacle.     When  this  change  takes  place 
the  Sppearanc  ated  by  the  coagulated  blood  will  be  that  of  a  soft 

coherent  mass.      If  freshly  drawn  blood  be  beaten  with  a  solid  body,  in 
time  stringy  fibrin  will  be  separated  from  the  surface  of  the 
1      If  within  the  body  blood  be  extravasated  in  considerable  quantity 
intn  tin-  tissues— for  instance,  into   the   pericardium  or  into  the  lungs — 
i ay  occur  here  likewise,  and  among  the  red  blood-corpus- 
cles stringy  masses  are  formed  (Fig.  12,  d,  e),  whose  fibres  run  in  the 
rarying  directions,  interlacing  with  one  another  continually,  and 
fluently  also  proceeding  radially  from  a  central  point, 

The  coagulation  of  the  blood  is  a  process  difficult  of  chemical  inter- 
pretation, and  in  spite  of  numerous  investigations  we  have  not  succeeded 
plaining  tins  enigmatical  phenomenon.     We  know,  however,  that 
■■  the  presence  of  a  fibrinogenic  substance,  of  &/ernMntt 
•  rtain  Balk,  especially  calcium  soils,  is  indispensable,  and  that 
orinogeuic  substance  is  an  albuminoid  body,  belonging  to  the  class 
of  the  globulins,  which  is  present  in  "the  blood,  while  the  ferment  is 
derived  from  the  white  (possibly  also  from  the  red)  corpus- 
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Fibrin    Uireada;    r*.    Jewucjrle*   nod   granular    i 
MafnUcd  »i  diaim<twr*. 


cles  of  the  blood,  which  either  are  dissolved  in   the  blood-plasma 
(SchniidO,   or  yield  to  it  certain  constituents  of  their  mass     ! 
According  to  A.  Schmidt,  bj  means  of  the  fibrin-ferment  I >si  n  bulk* 

albuminoid 

a  way   still   obscure,  Olll 
globulin*  preexisting  in  Um  nl- 
kalim*  solution,  whiob  I 
precipitated  bj  the  oaloio 
present  in  the  plasma :  and  in 

the  process    of  coagulation 

must  recognise  two  stages 
wit,  th><  stage  nf  the  production 
i if  the  ferment  and  the  stage  of 
the  fermentative  uetn  lgs> 

latimi    proper,      According    to 
Pekelbaringi  on  the  other  hand* 
the  fibrin-ferment  is  itself  A  cal- 
cium    comj»oun<l     (calcium-nu- 
oieo-albuniin)    which    has 
power  of  carrying  lime  over  t<. 
the    fibrinogen,   irhoreby   from 
the  soluble  fibrinogen  an  insol- 
uble aUmminone  eompoond 
formed,     containing     calcium, 
which  bodj  is  fibrin.     Aw- 
ing to   Freund,  the   8ul>Htance 
which  emanates  from  the  cells  and  which  excites  coagulation.  is  p 
phoric  acid. 

If  coagulation  of  the  blood  within  the  heart  and  the  vessels  takes 
place  during  life,  or  if  a  solidifying  mass  separates  from  the  circulat- 
ing blood,  this  process  is  called  thrombosis  and  its  product  a  thrombus. 

If  coagulation  or  thrombo- 
sis occurs  In  a  mass  of  blood 
deprived  of  motion,  there  is 
formed  a  dark-red  thrombus 
(Fig.  12,   <?,   and    Fig.    1% 

which,  like  the  reddish-black 

post-mortem  dots,  or  like  the 

travasated  blood 

(Fig.   12,  rf),  contains  all  of 

the  red  bl l-corpuscles;  the 

pro  fibrin     forming 

grannies     'Fig.    13,  /<> 

fibres  |  Pig,  l  When  we 

find  booh  has  reoentti 

formed  in  some  small  blood* 

vesscl,  it  possible 

to  demoi  th,  by 

the  '    of  suit 

moth  tenee  of  bun- 

dlei  ^shaped  dosl 

of  slender  fibrin  rods  (Fig.  14)  which  radiate  from  <■■ 

»le  to  del 
taiuty  to  what  extent  the  coagulation  took  place  during  the  individual's 


ttaarH 


Dai    H 

Llk, 

HvaSM  I 


nhrjn 


THROMBOSIS. 


115 


lifetime,  and  to  what  extent  after  death  Lad  occurred.     In  the  majority 
-tances  these  coagulations  are  encountered  in  the  midst  of  inflamed 

tissue--   and  we  are  therefore  warranted  in  drawing  the  conclusion  that  it 

alterations  in  the  blood  which  take  place  in  such  inflammatory 

which  are  the  cause  of  the  phenomena  of  coagulation. 

Immediately  after  its  formation  the  red  thrombus  is  soft  and  rich  in 

the  fluids  of  the  blood;   later,  it  becomes  tougher,  denser,  and  drier  as 

contracts  and  presses  out  a  portion  of  the  fluid.     At  the  same 

time  it  becomes   pater,  brownish-red  or  rust-colored,  inasmuch  as  the 

I 'I'- Mi-pigment  undergoes  changes  similar  to  those  which  take  place  in 

1  blood. 

The  cause  of  the  coagulation  of  blood  inside  a  blood-vessel  is  to  1>e 

found  either  in  an  increased  production  of  fibrin-ferment  and  fihrino- 

genous  substances  (through  the  breaking  down  of  cells),  or  in  the  with- 
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L   OKOon  of  a  whlli-  lliminbiM  wnlalnlna  Flo.  1«,— Swi|inu>r  a  iuJxm]  rhr  tuneUs. 

iMUIIw'ii   Bulrt;    h«fnati>xyUnJ    a,        (J*  Oiler's  fluid  ;   hu?m«tnjcylln.l    n.  lied  H<m-, 

rnuuw;  b.  granular  uii<l»ii1iuo •  fibrin  In  wt\-       puwtox;    Ik  irruiiiiuir  ana;   c,  ratUorm  ill»i*wlili.>n 

m  In  imntlli'l        nf  nhrin  with  nuiiH-muH   ItfUrix-yUW :  if.  I  tularin  of 
wnuarvtxti:  mim-tew.  flbrln    Jii    parallel    nrrangt-iiuMii.      Ma#nlll«l    an 

dluim'ters. 

drawal  of  the  power— which  the  living  walls  of  a  blood-vessel  possess— 
;t  coagulation  (Briickeh     It  is  probable  that  the  mere  fact  of 
the  tirmer  adhesion  of  the  blood  to  the  wall  of  the  vessel  at  a  spot  where 
tewhat  degenerated  is  sufficient  to  induce  coagulation.     This 
rjuently,  in  vessels  which  have  been  ligated,  when  the  endo- 
tlit  liuiii   is  destroyed  at  the  point  of  ligation.     It  takes  place,  farther- 
through   the  breaking  up  of  large  numbers  of  white  blood- 
-ferment  is  set  free  in  large  quantity  in  the  blood-vessels 
which  ni.'i.v  l>e  experimentally  fulfilled  by  the  injection  of 
tfained  lake-red  through  the  partial  breaking  up  of 
-  lis  [la< kfarbenefi  III' 
Tli-   fibrinous  deposits  from  blood  in  circulation,  which  not  iufre- 
•  |tieii'  q  the  internal  Burface  of  the  heart  or  vessel-walls, 

either  white,  or  of  various  shades  of  red,  oi 

with  ing  red  and  whil  ,  and  we  may  distinguish,  accord- 

bite,  mixed,  and  laminated  thrombi.     With   the  mi- 

m;i\    discern   that   these  thrombi  are  composed  {Figs.  15 

DUJar  and  fibrous  masses  and  of  colorless  and  red  corpus- 
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cleH,  which  in  varying  proportions  and  arrangement  make  up  their 
itrocfcure.  The  colorless  thrombi  may  consist  almost  exclusivf 
granular  mnnonfi  (Fig.  15,  «)  and  of  tihro-grunulur  fibrin,  the  latter  clia- 
pJajing  at  one  point  (6)  a  retaform  arrangement  of  its  fibres,  while  at 
another  point  (y)  they  run  man  marly  in  a  parallel  diiaotiunA,  both 
granular  rniiiBOB  and  fibrin-fibres  enclosing  only  a  scanty  sprinkling  of 
Ii'ik'mi  ytr-H.    Other  white  thrombi  contain  more  cells.     In  the  n 

thrombi    (Fig.  lb),  granular  i  i,M,  more  rarelj    hyaline   xuaeece, 

Stringy  fibrin  (c),  ami  red  blood-corpuscles  ("),  in  varying  proporl 
and  iu  ili verse  situations,  compose  the  coagulated  mass,  ami  all  of  these 
component  parts  include  more  or  less  numerous — frequently  very  nu- 
merous—leucocytes  (Fig.  16), 

The  fibro-granular  masses  which  enter  into  the  structure  of  the 
thrombi  consist  of  fibrin  which  has  l>een  formed,  just  as  takes  place 
outside  the  vessels,  by  the  action  of  a  ferment.  The  granular  and 
hyaline  masses,  on  the  other  hand,  are  at  the  present  time  regarded  aa 
structures  formed  from  blood-plates  which  have  l>eeoma  agglutinated 
together,  although  granular  and  hyaline  masses  may  also  be  formed 
from  leucocytes  entangled  in  the  meshes  of  the  fibrin.  Tin-  untuular 
mssaoa  b  Ins  thrombi  exhibit  occasionally  u  srrangemant  similar  to 
that  of  coral. 

The  formation  of  thrombi  in  circulating  blo.nl  may  \ye  observed  dis- 
tinctly under  the  microscope,  in  suitable  subjects,  both  in  WaRD-blooded 
and  in  cold-blooded  animals;  and  iu  this  line  it  is  more  particular! 
observationa  of  Bissosero,  Eberth,  Bchirnrnelbnach,  and  Lowil  which 

have  led  to  very  weighty  c.  inclusions. 

When  the  blood  Iowa  through  a  TOinol  with  its  normal  n 
may  see  under  the  miaroacope  a  broad,  homogeneous,  red  stream  in  the 
axis  of  the  blood-TBaae]  (Fig.  17,  o)«  while  at  the  sides  lies  a  clear  zone 
<«f  blood-plasma  free  froui  red  blood-corpuscles.  This  ma\  be  observed 
as  well  in  the  arteries  as  iu  the  veins  and  iu  the  larger  capillaries,  but 
is  best  seen  in  the  veins;  in  the  smaller  capillaries,  rati  large  enough 
to  permit  the  pflaUBfTTT  ft  tlie  h!o<  »d-cnrpu.scles,  this  d  i 
an  a\ial  and  a  peripheral  stream  does  not  hold. 

In  the  axial  stream  the  different  constituents  of  the  blood  SIC  Dol  rec- 

able;  in  the  peripheral  stream,  however,  isolated  white  blood 

pus.li  s  appear  from   time  to  time  (Fig.  17,  d),  and  these  ma\  be  seen 
to  roll  slowlj  on  along  the  \.  sscl-wall. 

If  the  blood-current  becomes  retarded  to  about  the  degree  which  al- 
lows the  obsei  \«  i  •  t<>  make  out   indistinctly   the  1  »1«  •«  *«  I  >s  of  the 

axial  Fig-  18,  o),  the  anmberof  white  blood-corpnacles  fi< 

-lowly  along   in   the   jvcripheral  /one,  and  adhering  also  at    times  to  the 

vessel-wall,  becomes  increased  (Fig,  18,  '»>,  and  they  finally  ooj 
occupy  this  zone  LB  considerable  numbers. 

If  the  current  is  still  further  retarded  BO  that  the  red  blood 
cles  clearly    recognizable   (Fig.  V.K  o),  then,  iu   the    |h 

mgaideol  tl  •  blood-corpuscles  appear  blood-plates  (<f), 

and  more  iu  number  with  the  progressive  retardar 

tion  of  the  Mow.  while  the  number  of  the  leucocytes  I* 

diminished.     Wl  I  srreai  of  the  blood-current  finally  occurs,  a 

diatinct  separation  of  the  ix>rpusoular  elements  in  the  lumen  of  the  ves- 

Wlnij.  iaJ  In  which  the  circulation  is  retarded,  the  intima  is 

injured  si  in  point  by  oompresaion  or  by  crushing,  or  by  ch 


KODI  OK  DEVELOPMENT  OF  A  THROMBI'S. 


117 


FiO,  IT. 


mmt^mm 


M 


JuEl 


>/  -■*>.:•, 


„ents  such  as  corrosive  sublimate,  nitrate  of  silver,  or  strong  salt- 
•lutions,  and  yet  the  lesion  of  the  vessel- wall  does  not  cause  a  coin- 
arrest  of  the  blood-current,  we  may  observe  blo(xi-i>l*itrs  adhvmuj 
'  tin  7  at  the  injured  point,  and  before  long  they  cover  the  site 

Qui  injury  in  several  layers  (Fig.  19,  </,)■■     Frequently  more  or  less 
rotu  leucocyte,  atcohrlem  bfood-corputeleB,  become  lodged  in  this 
and  their  number  is  proportionate  to  their  abundance  in  the  per- 
il zone.     Under  some  circumstances,  indeed,  the  number  of  the 
■ytea  may  be  very  considerable,  and  they  may  largely  cover  over 
■A  accumulation  of  blood-plates.     In  case  of  great  irregularity  of  the 
ation,  or  of  extensive 
of  tli«  wall, 

:ils*>  may 
irate  from  the  circula- 
,1,1,  ,/</>. 
ilium,  or  to  the  color- 
la  \<Ts  previously  de- 
1  upon  it.  Not 
•<|iiently  portions  of  the 
ujated  mass  are  swept 
ID  which  case  a  new 
deposit  of  blood- plates  is 
formed.  Through  a  long- 
OQOtumed  deposition  of  the 
dementi  of  the  blood  the 
el  may  finally  become 
completely  closed. 

When    at    any     point 
blot  -    have    become 

adherent  in  considerable 
i  hi  mbers,  they  become,  after 
a  tii  reely  granular  at 

the  centre,  end  finely  ^ranu- 
■  >r  homogeneous  at  the 
phery,     aud      become 
together  into  one  com- 
i  mass.     The  fiual  result 
is  the  forma- 
of  a   colorless    Hood- 
>l>ii<  thrombus,  within  which 

»r  less  numerous  white  bloo^orpusctea  may  be  imprisoned.     Eberth 

-iKrnat«'S  the  sticking  together  of  the  blood-plates  by  the  term  cotujluti- 

their  final  fusion   into  a  coherent  thrombus    he    calls  mecnitf 

If  we  compare  the  observations  of  Bizzozero,  Eberth,  and  Schimmel- 

ae  well  as  the  recent  observations  of  Lowit,  on  warm-blooded  aui- 

with  the  histological  findings  in  thrombi  from  the*  human  subject, 

are  warranted    in  drawing   she  conclusion  thai    the  formation  ox 

irombi  in  the  circulating  blood  of  man  proceeds  in  a  way  similar  to 

bserved  in  the  lower  animals,  and  we  judge  that  their  formation 

directly  dependent  upon  two  causes:  to  wit,  upon  a  retardation  of 

He  blood-current  or  other  disturbance  of  the  circulation — such  as  the 

■  ,  which  direct  the  blood-plates  against  the  vascular  woM 

-and  upon  local  changes  in  the  wall  of  the  vessel.     Probablv,  too, 
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Flu.  l".-(Julikly  flowtnjr  blood -stream,  n.  Axial  stream: 
b,  i^i-liili^rut  stream  with  boiuttNi  leuoooyt«,  </.  (After  Eberth 
and  SohlmmL'lbijsdL  I 

1'ir..  ML  Somewhat  retarded  blood-stn-aui.  a,  Axial 
stream;  b,  peripheral  raw  wltn  numerous  leucocytes, r J.  (Af- 
ter Eberth  ami  Sctilmiuelbuacb.) 

retarded  blood-stream,    a.  Axial  stream  ; 
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}>.  r*-rli»h<'rHl  zone"  with  blood-plitfeti:  r,  a  eonxlderutile  ntlieo- 
tlon  <if  blood-plaut*:   il.  .7,,  white  blixnl-rorpuselea. 
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tin*  is  favored   bj  pathological  changes  in  the  blood. 

the  variety  nf  conditions   under  which   thrombosis   occurs   in   man 
must   assume,  either   t Itat    now  CDS   and   again   another  "f  ti  irtes 

plavs  the   principal   part  iu  the  formation  of  the  tlirombi,  or  tliut  all 
three  may  concur  ill  the  process;  ; 1 1 1 « I .  on  the  other  hand,  thai 

tln«  factors.  acting  alone,  El  DOl  under  ordinary  circumstance-  tent 

to  oanse  thrombosis. 

If  a  blood- plate  thrombus  or  a  oonglntineis  thrombus  has  f'HWwl  at 
am  point,  coaQulaiumma.y  anbeeqnently  take  place  there,  yielding  \ 
of  libriu  which  imprison,  in  greater  or  less  number —  frequently  iu  very 
great  number — the  cellular  elements  of  the  blood.  Conrjluti 
ooogulaHon  nuny  accordifujlu  occur  together ;  ami  the  frequency  with  which 
thieoOffiCB  to  pass,  to  judge  from  the  composition  of  thrombi  id  man 
(Figs.  1">  and  16),  seems  to  denote  that  fibrin-ferment  is  s«  t  hree  in  the 

formation  of  the  blood- plate  thrombus,  and  that  ighbOSV 

hood  of  the  congluthinted  blood-plates,  a  process  of  coagulation  occurs 
in  the  circumjacent    peripheral   gone   of    she    blood  atPftSlfl      If   wi 

blood*corpn8oles  alone  ate  floating  in  the  latter,  t he  coagulating  maaa 
remain*  colorless  [Fig,  L5)  ami  includes  a  greater  or  less  nunoaa 
leucocytes;  while  if  red  blood-corpuscles  arc  circulating  in  the  periph- 
eral zone,  or  if  the  inrluenoc  of  the  ferment  oftondi  as  mi  .»*  the  axial 

itream,  mixed  thrombi  will  1m*  formed  (Fig.  hi). 

According  to  Eliertk  aud  Sehimmelbu^ch,  fibrin  enters  into  tl  I 

ture  of  Artificially  produced  thrombi  in  thorn  in  which  throenbonia 

has  been  provoked  by  the  action  of  strong  silvers. dutio- 
trodnction  of  foreign  bodies. 

Kobier  and  vmi  During  are  of  the  opinion  that  if,  as  somewhat  often 

happens,  extensive  thromboses  form  in  individuals  who  are  iu  a  condi- 
tion  of  maraamna,  or  iu  such  as  hare  been  subjected  to  some  trauma- 
t is m.  this  pathological  event  mnafl  probablj  be  dependent  in  some  man- 
ner upon  the  toxic  actiou  of  a  ferment,  and  that  local  disturbance- 
circulation  merely  determine  the  point  of  the  coagulation.  Vaqnes  IS 
of  the  opinion  that  infection  plays  an  Important  part  in  the  formation  < 
thrombi  In  oaohectiG  subjects. 

ig  to  Naunyn,  Franken,  Knhlcr,  Plosz,  Gyorgyai,   Danau,  .mil  <>tbeni, 

(lie  itni. "In. Hot.    ..(    lake  nil    hi 

r.  sun!  of  other  subetancea  lal  i<4«or 

leearx  &gulatlon  may  bo  produced;  never! 

,c».  Landoia,   Kberth),  and  coagulation  ina) 
The  probni  la  proportlaaa  li^turbanca 

od  by  the  - 

m  it  M.'vv.s  from  a  blood-reeeel,  beooswi 

capabl<  -*  coagulation  when 

art  added  to  it  in  each  quat  it  the  mixture  o  0  I  per 

per  cent  of  the  flnoi  ide,  or  0 
precipitating  tlie  i 

mil  w  iili  sod i  oxalate,  •  in-  tenth  <•(  li  i  .1  one-pcr-ccnt  eolution  . 

i  iinn  chloride  la  added,  coagulation  tnk.  minutes,  ai 

u  n.iIin  riiirr  in<<>  <!  of  the  fibril  lis*   fib 

*i<  t  ii|«im  tin'  ttbi  -t  calcium  ««iltii.     Under  I 

tl<«<   til. rin  l«  « mi  hi.    and    ••"    ili>-   I'iis.:..'  of  calcium  suit-     the   til 

hicb  reaulta  in  the  formal 
—fibrin,     i  coagulation  it 

.r  tihriuti|i  lohulinoid  8ubntanc«,  but  there  <  nenoe 

of  calcium  Halt*.     Thi  the  oiaguhui- 

logratiou  of  call 

low,  beneath  a  layer 
reeeel  wboee  walU  u'  will  not  coagulate 
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this  it  i«  fair  to  couclude  that  the  cause  of  the  coagulation  is  to  be  i  in  the  ad- 

hesion of  the  blood  to  a  foreign  body. 

Bis  the  year  L882,  described  as  a  new  component  ol  the  blood  01 

aeous  structures  which  he  designated  as  blond-plates  and  re| 
:  with  the  hematoblasts  described  by  Hayem.     Relying  anon  profound  ex- 
utai  msuamh,  be  concluded  that  It  was  than  which,  in  breaking  ap,  In 
rongul/ui"!!,  while  he  declined  to  attribute  this  property  to  the  white  blood-corp 

Ejert,  Lowit,  Eberth,  Schiinmelbnsch,  Illava.  Groth,  and  others 
trine  ol  Biuozero,  as  part  of  them  deny  any  oonnec- 
tesandtbe  <  tionof  the  blood,  and  pan  ol  IhaxnrWt 

d  the    blood-pl  1 1  aslant  morphol 

i        !.  but  rather  as  the  deorls  of  disintegrated  wl 
orasih'i'  i  precipitation  of  globulin /Lowit).     Prom  their  contributions  we 

may  also  gat  1  in   that  the  destruction  of  white  blood-corpuscles  in  a  liuid  containing 
•<■  followed  by  coagulation,  thus  showing  that  the  blood-platss  are  not 
oars  of  fibrin.  to  Groth,  h>r  example,  the  injection  of  large 

the  circulation  produces  thrombosis.     A<  oRauschea- 

barh,  I  tition  of  leucocytes  is  constantly  occurring  In  1  tie  blood;  but  by  an  in* 

tion  ol  the  organism  the  supervention  of  coagulation  is  pn  tad  the 

fibrin- fi Tineiit  rendered  Inefficient 

I87fi  first  undertook  a  strict  differentiation  of  the  red  from 
.iid  tiit-  mixed  thrombi,  held  the  view  that  the  colorless  Babatanos  of  the  white 
and  of  the  mixed  thrombi  i*  a  formation  which  li  derived  from  the  colorless  blood- 
■me  separated  from  the  blood-stream,  then  become  adherent  to  roagb 
msel-wall,  and  Snally  beeome  Cnsed  tugtitiwir  into  a  homogi 
isaa.     Up  to  s  few  years  ago  moat  authors  coincided  with  this  view,  although 
Ligations  of  i.i  Ezozero,  Ltibnitzky.  Bberth,  Bchimmelbnaeh,  and  Lowit 
m  of  the  blood-plate  thrombus  also,  into  whoei 
>n  the  whi  rrpnscles  enter  as  but  unimportant  factors,     Ii  Is  equally  well 

established  that  the  thready  fibrin  observed  in  a  thrombosis  often  contain 
14). 
Ac  Lowit,  the  blood-plates  are  not  a  oonstiiiteni  of  normal  blond,  hut 

i  trance  under  definite  conditions,  and  ire  nothing  more  man 

in  precipitated  in  the  form  of  pistes.      For  their  appearance  very  slight  alterations 
In  the  composition  of  the  blood  suffice,  and  if  is  therefore  difficult 
upon  blood  in  circulation  without  causing  them  to  appear;  it  is 
,  with  proper  precautions  In  Invest  it  the  blood 

g  through  the  mesentery  of  the  mouse  contains  n->  morphologica]  elements  he- 
white  blood-corpuscles.    Alterations  ol  the  u-ssel-wall  and  retarda- 
blood-current  lead  to  the  separation  of  blood-plates  and  their  adhesion  to  the 
f  the  vessel;  and  the  blood-plate*  so  Keparated  then  quickly  undergo  met 

a  substance  closely  resembling  ordinary  fibrin,  become  comparatively  In- 
soluble, swell  up.  and  take  on  a  partly  granular  appearance  The  fibrin  derived  from 
the   b  is  very  like  ordinary   fibrin   in   its  capacity  for  taking  dyes,  and  the 

»lood-plate  thrombus  is  also,  indeed,  a  kind  of  coagulation.    In  odd- 
I  animals  n<>  blood-plates  appear  under  the  conditions  which  would  cause  them  to 
be  formed  in  warm-blooded  animals,  but  globulin  is  precipitated  In  a  granular  oondl 
un  rninui  m  elements  contained  In  the  blood  of  btrdl  and  of  oold- 

•  which  Bizzozero,  Eberth,  and  Schimmelbusch  hold  to  be  the  equivalents 
ul  lbs  blood  re  none  other  than  young,  colorless  cells  which  develop,  part  Into 

vtes  and  part  into  red  blood-corpuscles.     They  accordingly  are  provided  with  S 
l  may  assume  a  spherical  form,  whereas  the  blood-plates  are  without,  a  nucleus 
tslve  changes  of  form.     Alterations  of  the  vascular  walls  and 
ition   of  current    in  cold-blooded   animals   lead  to  the   formation   of 

ially  of  leucocytes  and  capable  of  transformation  into  gra 
msast*  rinning  of  cell-deposition  we  find  the  spindle-shaped  leucocytes  de- 

I  am  unable  to  assent   to  the  opinion  expressed  by  Lowit  in  regard  to  the  mode  of 

I  am  much  more  disposed  to  believe  that  the  blood-plates 

area  product  of  the  red  blood -corpuscles,  and  either  are  thrown  oil  from  the  bodies 

ilood-cnrpuscles,  or  are  formed  on  the  disintegration  of  the  same. 
ponthe  investigations  which  Wlassow,  al   my  suggestion,  carried 

ry,      He  studied  both  the  early  stages  of  tin bus-formation 

and  also  tlu  of  the  blood  corpuscles   when  Itfa  various  Quids,  and  his 

on  the  one  hand,  that   al   ihe  beginning  of  a  thrombosis,  in  cir- 

red  blood-corpusi  It  -  do  become  adherent  to  the  vessel-wall  and  may  sub- 

l  and  transformed  into  a  granular  mass;  and,  on  the  other 
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hand,  that  a  portion  of  the  red  blood-corpuscles—  presumably  those  which  are  .the  oldest 
and  are  approaching  their  decadence — are  extremely  unstable  cells,  out  of  which  are 
readily  formed  structures  with  properties  corresponding  to  those  of  ihe  hlo«»d-platea, 
As  to  whether  such  structuies  are  developed  under  normal  conditions,  or  whether,  in  the 
normal  breaking  down  of  the  red  blood-corpuscles,  the  colorless  components  oi  their 
strvi'  t   mum  diatily  into  solution,  cannot  be  decided;  this  uunh  only  can  tw 

demonstrated  i  that  the  most  diverse  influences  caused  a  plasxnoschisis  (a  splitting  up  of 
the  blood-plasma),  lOOOmpaolatl  by  a  formation  of  the  so-called  blood-plates.  Arnold 
has  quite  recently  published  n-jmrls  upon  the  products  that  rvsult  from  the  tnmsforma- 

tit f  rod  btoofMMcpoflelM  (partly  by  a  process  of  oonatriotiOB,  and  partly  by  what 

might  be  termed  excretion),  and  these  contirm  the  observations  made  by  Wlassow  and 
lmnelf. 

A  SchTiiidt,  in  his  work  on  the  blood,  publi*h<  d  in  Is'.rj,  wherein  he  collects  the  nv 
sults  of  uiKiiy  years  of  study  on  coagulation,  regards  the  fibrin-ferment  or  thrombin  as  a 
derivative  of  the  life  of  the  cells,  which  ll devaToped  from  an  InactiTS  an  yro- 

thro'iibin,  under  'he  Influence  of  certain  tymnplastit  substance*.  In  the  same  way  he  ra- 
gards  the  ftbrinagenous  substance,  or  metaylubulin,  a*  a  product  of  the  disintegration  of 
cellular  protoplasm.     Aooonlingto  thin  view  the  generators  of  coagi  -  wall  as 

those  of  throiuh'i.si-  led M  rtllular  derivattM  i  bo 

particularly  thered  l>l<,>><l-4<>r]i«Hricx  which  WlM  be  the  source  oft/ie  mater  rulation. 

According  t<>  CarintcoaguiaHemoecmn  in  the  6/""d  after  death,  only  tskm  the  >  I  «i  already 
contained  ferment  durina  life  ;  and  the  extent  of  the  coagulation  is  di  •  ual 

<•>  the  anumnt  of  hiiniiit  prrst-iit  ,-n  tiw  liuiH  «.r  el.  further  production  01  ' 

does  not  occur  aftti  Ihfl  eontniry.  t!h>  v.-ssel-walls  probably  constitute  a  body 

inhibiting  coagulation.     BatWMd  tin-  blood  ol  those  who  haw- died  anddeidv  (cam 
strangidatioii)  and  that  of  khon  who  have  died  more  slowly,  the  difference  is  only  nds- 

dependlng  upon  the  amount  of  ferment  present.  No  value  can  therefore  be  ascribed 
to  the  fluidity  of  the  blood  la  tin-  diagnosis  of  the  mode  «■!  death. 


£  41.  Thrombosis  occurs  most  frequently  in  cases  of  defeneration 
ami  inflammation  of  tin*  intima  of  the  heart  ami  of  the  vessels,  as  well 
as  under  certain  circumstances  which,  like  oomproocion,  strictm- 
dilatation  of  the  vessels,  fatty  infiltration  ami  fatty  degeneration  of  Dm 
In  ;itt,  stenosis  and  insufficiency  of  the  valvular  orifices,  etc.,  cause 
retardation  or  an  arrest  of  the  circulating    If  thrombi  oeoarincacl 
individuals,   they  arc  railed  marasmic  thrombi  (thrombi  maran 
When  perforating  wounds  of  vessels  arc  not  boo  large,  they  b*  < 
closed  by  blood-plates  and  white  blood-corpuscles  which  adh- 
edges  of  the  opwillg  and  are  also  deposited  all  about  it,  so  that  in  the 
wound  there  is  formed  a  white  thrombus  projecting  into  the  lumen  of 
the  vessel. 

Different  varieties  of  thrombi  an-  distinguished  according  to  tla-ir 
relations  to  the  vessel  containing  them.  Thus  a  parietal  thrombus  is 
one  attached  to  the  wall  of  the  heart  (Fig.  90,  <)  or  of  a  vessel;  a  val- 
vular thrombus,  one  which  is  situated  upon  a  valve  of  the  heart  or  of 
I  vein  (Fig.  21,  d).  Either  kind  may  consist  anil  of  delicate,  trans- 
parent, almost  memhrauous,  hyaline  depoeits;  and  then,  again,  thev 
are  often  thicker  and  tougher,  and  project  into  tin-  lumen  of  the  hi 
or  blood-vessel  respectively.  Their  surface,  in  the  latter  case,  i 
shows  rib-like  ridges  of  paler  aju  than  the  other  parts.      If  the 

lumen  of  a  vessel  becomes  closed  by  a  thrombus,  the  latter  if  ftpofc 
as  an  obturating  thrombus  (Fig.  'JO,  o,  In.     The  ooagula  first  formed 
are  d  1  as  primary  or  autochthonous;  those  subsequent! 

posited  upon  these,  as  Induced  thrombi.     Through  growth   by  a 
BOB  a  parietal  thrombus  may  become  obturating.     In  such  a  case  it  not 
infrequently  happens  that  a  red  thrombus  is  superadded  to  one  i 
nally  white  or  mixed   i n  color  'Fig,  SI,  c),  inasmuch  as  the  thromboi 
began  in  circulating  blood,  while  later,  after  the  closing  off  of  fJ 

Ite  blood  became  stagnant  and  the  whole  mass  lated* 
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The  converse  occurs  when  a  red  thrombus,  obturating  a  vessel,  contracts 
down  to  a  smaller  volume,  and  tlius  leaves  a  channel  once  more  for  the 
passage  of  the  blood. 

Thrombi  may  occur  in  all  parts  of  the  vascular  system.  In  the  heart 
it  is  particularly  in  the  auricular  appendages  and  in  the  recesses  be- 
tween the  trabeculro  carneaeu  as  well  as  on  any  diseased  spot  of  the  heart- 
wall  (Kg.  20,  />),  that  they  establish  themselves.  Their  formation  starts 
in  the  deep  inter  trabecular  recesses;  but  through  continual  accretions 
more  considerable  coagulation-masses  are  formed,  which  project  in  the 
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fro.  30.— Tbmm»>u*-formation  In  the  h<wtas  a  result  nf  inflrmirHtiMrv  rt^mratlon  and  aneurtsnial 
auktatioo  <>f  Uh»  tmui-wail.    n.  lntltunimiturv  ttiii  -IctTiinir  <>t  the  <n<)<jomlnim  ;  />.  inrtuiiiiiiatorydegvixnith.il 
mftOUttam  ■  ■  .  tiinmii.tis.    <Twt>-ttilr«is  outwraJ  ll 

form  of  polypi  above  the  general  surface  (Fig.  20),  and  therefore  are 
known  as  heart-polypi.     They  are  sometimes  more  or  less  spherical  in 
lth  a  broad  base,  and  again  they  are  more  pear-shaped;  their 
surface  is  often  ribbed.     As  a  rare  occurrence,  large  globular  or  pear- 
shaped  thrombi  may  become  loosened,  aud  then,  in  case  they  cannot 
pass  the  ostium,  they   lie  free  in  the  corresponding   chamber  of  the 
heart.     Free  globular  thrombi  are  sometimes  seen  in  the  auricles  in 
cases  of  stenosis  of  the  auriculo-ventrieular  orifices,  although  they  are 
rare.     Very  probably  they  become  increased  in  size  by  the  deposi- 
tion of  fresh  Sayan  of  ribrin  after  they  have  been  set  loose.     If  coagu- 
I  masses  attach  themselves  to  an  inflamed  valve,  they  are  designated 
as  valvular  polypi.     Parietal  and  valvular  polypi   may  become  very 
bulky  and  may  fill  up  a  large  part  of  one  of  the  heart-chambers. 
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In  the  arterial   trunks  thrombi  are  found   in  a  great  vai 
planes,  ami  are  particularly  apt   to  occur  behind  d  in 

dilatations.     Occasionally,  iu  cachectic  individuals  with  a  much-degen- 
erated intima,  parietal   thrombi,  white  or  of  a  mixed  color,  ai 

fiVially  adherent,  arc  formed  in  the  aorta. 

In  the  vdna thrombi  occasionally  are  formed   in  the  pocketa  of  Che 
v:dvcs  (F$g.  21,  rf),  from  which   they   gradually    protrude  ami     i 

iut<>  obturating  Uxrombi  Fre^ueuth 
a  thrombus  grows  out  from  B  lesser 
rein  in  which  it  WM  form  the 

lumen  of  ■  larger  vein.    So.  f.«r 

statue,  ;i  thrombus  having  its  origin 
in  ouo  of  the  ins  of  the  1< 

extremity  may  grow  an  through 

veuacava inferior  until  it  -  the 

heart.     Specially  important,  bj 

BOO  OJ  al  disturh.uHrs  to  w  hicb 

tli.>    give   lis*1,   are    the    obtural 
Ihromoi  of   the  tenon]   \. 

renal    wins,  the   sinuses  of  the  dura 

i.  the  Urge  verne  cava*,  a 
portal  vei 

Thrombi  of  the  smallest  vessels 
most  freqnentlj  in  eonsequ* 
of  dieeaee  of  the  Burrounding  I 

and  especially  after  iufeotlOM  and 
toxic     inflammations     and 

processes,  and  thej  haw,  for  the  • 
part,  b  hyaline  com]  Thej 

are  eompoeed  in  large  measure  oi 
-  elementi  <»f  the  red  \<\ 
oorpuaclee,  which  elements 
fused  into  i  bomogeneoQi  ami 
yet  1>\  a  proper  technique  i  W 

fibrin     stain)    it     ma- 
demonstrated  that   they  also  contain 
Btringy     tihi  in.        'II  found, 

furthermore,  after  superficial  burns 
i  Slabs,  Welti,  Silbei 
poisoning — for    inst;. 
witb  « -orrosive  sublimate  (Eaufmann) 
— especially  iu  the  lungs.     Tim  ■ 
quentlj  exist  in  hemorrhagic  infarcts 
Thrombiej^oo,  originating  in  the  capillaries,  mai  d< 
into  the  efferent  veins,  partly  for  tin*  reason  that  through  the  ohtural 
ol  :i  great   number  of  capillaries  the  Mood   flows  more  slowly  in  the 
,  and   partly  also  for  the  reason  thai   disintegrating  blood  -corpus- 
cles and  blood-plates  find  their  way  to  the  wins  in  greet  numb. 

The  first  deposits  in  tlm  formation  of  .  !   throne  »li- 

cate,  transparent,  or  whitish  layers.     The  fully  formed  thrombus 
compact,  dry  mass,  firmly  attached  to  the  inner  surface  of  a  vessel  or 
of  the  heart,  with  the  different  qualities  of  color  an  leeeribed 

above.    Thrombi,  originalh  soft  and  succulent,  undergo  in  time  s  i 
ess  of  contraction,  and  therein  become  firmer  and  more  drv.     In 


f 


moral  »ti«i  ol 
i,  /-,  .mi  obturating  iiimtii- 

tbrotnbu*  with  i»-rii  r.  thrutn- 

Dtti  protruding  froru  n  vuive.    iKtMuivd  one- 
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Tray,  in  case  of  obturating  thrombi,  an  obliterated  channel  may  become 
open  onct  more  for  the  passage  of  the  blood. 

With   long-continued  contraction,  the  fibrin,  the  blood-plates,  and 
the  blood-oorpoecles  may  become  converted  into  a  tough  mass,  which 
]muu  remains  in  this  condition,  grows  fast  to  the  vessel-wall,  and 
tualh  becomes  calcified.     This  ononis  both  iu  valvular  thrombi  (if  (he 
heart  and  in  thrombi  located  in  the  vessels*     The  chalky  concretions  in 
ins,  known  aa  phleboliths,  are  formed  in  this  way.    Similar  forma- 
tions in  the  arteries,  which  occur,  however,  less 
tly,  may  be  called  arterioliths. 
Shrinking  and  calcification  constitute  a  com- 
paratively favorable  issue  of  thrombosis.     Far 
less  favorable  are  the  various  kinds  of  disiu- 
tion  which  frequently  follow  and  arc  known 
tnple  and  as  puriform  or  septic  yellow  soft- 
ln    the  simple    softening   the  oentral 
portion  of  the  thrombus  becomes  converted  into 
t  cravish-red,  gray,  or  gray  isle  white  grumous 
ting  of  broken-down  and  shrunken 
d-corpuaclea,    pigment    granules,  and 
rless  granular  debris.     If  the  softening  ax- 
-  to  the  superficial  layers,  and  if  there  is, 
at  the  Same   time,  a   certain  strength  of  blood- 
current  in  the  region  of  the  thrombus,  the  soft- 
ening debris  ares  wept  along  into  the  circulation. 
And  if.  under  these  conditions,  somewhat  large 
a  become  detached  from  their  surroundings 
and  I  Z   with    the    Mood-current, 

arterial  emboli  will  be  established  (see  Fig.  2, 
age  41). 

In  the  yellow  puriform  or  septic  softening 
the    thrombus    breaks   down    into  a  yell' 

ish-yellow  or  reddish-yellow  mass  similar 
ErrmnoUS,    creamy,    and     foul-smelling, 

which   along  with    pus-corpuscles   contains   a 

great  deal  of  a  finely  granular  substance  made 
of  fatty  and  albuminous  detritus  and   mi- 
vi.  This  inassactB  as  a  destructive  irritant, 
aimatiou  by  its  contact,     As  a  result 
cloudy,  and  a  suppurative 
inflammation  arises  in  the  media  and  adveutitia, 
the   parts  about  the  vessel.     After 
time  all  tli»-  vascular  tunics  become  infiltrated  and  present  a 
dirty-yellow  or  grayish-yellow  appearance.     Ulcerative  destruction  of 
antualbj  supervenes.     If  the  puriform   n  ire  carried 

along  by  the  blood-currant  to  other  places,  there  too  they  lead  to  niti- 
dis integration  of  the  tissues,  and  to  suppurative  iniiam- 
roatiou,  which  affects  not  only  the  wall  of  the   vessels,  but  also  the 
circumjacent  tissues. 

Tli  >s  of  pnriform  Boftening  of  a  venous  or  an  arterial  plug, 

coupled   with    the   infiltration  of   the  vascular  wall,  is  denominated 

thrombo-phlebitis    purulenta   or  thrombo-arteritis  purutenta.     The 

inflammation  of  the  vessel-wall  may  start  either  iu  the  softening  throm- 

r  else  in  the  parts  adjacent  to  the  vessel.     Iu  the  latter  case  the 


no. .-?.'.  -Remains  of  a  tbran- 

bvjl   Of  HM    Mirtil    fciiio;' 

(tilth. 
.i.  Obliterated    portion   >>t   Che 

rein     the    rtffhl    i mon    lllm- 

win  «raa  likewise  obliterated); 
l>,  c,  d,  hrl<ll«"s«if  ouniii-tlvptta- 
m  in  tin*  intertoi  nt  the  vein 
and  •>(  ltd  branrhtv;  e,  recent 
thrombus.    (Natural  - 
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softening  of  the  thrombus  either  goes  on  simultaneous! y  with  the  inflam- 
mation of  the  vessel-wall  or  else  succeeds  it.  These  occurrences  take 
place  most  frequently  in  the  neighborhood  of  purulent  foci. 

The  most  favorable  issue  of  thrombosis  is  in  the  organization  of  the 
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Fig.  Ifil-CloHure  of  an  artery  of  the  lungs  by  a  maw  of  connective  tfeaue.  which 
naael  tad  heroine  plugged  by  to  embolus,    ispwlmen  piv»*Tved  in  MUaVr's  tlnld.  and 
tnxyllD  and  eostnJ   a,  \s»\\  of  the  Mn;  6,  oooaaeUvB  U*sue  la  toe  Interior  of  the 
f<  -rmed  blood-Ventets.    MmniMiil  *.',  ai»uit.t»Tn. 


thrombus— that  is,  in  its  being  replaced  by  vascularized  connect i>c 
tissue. 

The  new  connective  tissue  is  developed  from  proliferating  emdotib» 
liul  cells ;  hut  if  these  have  been  destroyed  in  the  formation  of  the  throm- 
bus, then  plastic  migratory  cells  from  KM  outer  layers  of  the  vessel- wall 
muHt  take  their  place.  The  thrombus  itself  takes  no  part  in  the  process 
of  organization;  it  is  a  lifelsM  mass  which  excites  inflammation  in  sur- 
rounding parts.     In  course  of  tint*'  (be  place  of  the  lifeless  throml 

mass  is  taken  by  vascularized  connec- 
tive tissue  (Fig.  2.'5,  l>,  <\  d). 

The    cicatricial    tissue    occupying 
the    place   of    the    thrombus    sin 
Dora  or  less  in  course  of  time. 
catriees  after   ligation   Income  in 
way  very  small.     Such    a   cicatrix  in 
the  continuity   of  a  vessel    may    later 
have  the  appearance  of  merely  a  thick- 
ening of  the  vessel- wall,  or  there  may 
remain    only    threads    and    tral>ecul® 
(Fig.   '22.   I\  .,   <(),   which     cross    the 

tenon   of  file  vioinboeed  vessel,  so 

that  the  blood-current  can  oner  more 
pass  the  affected  spot.  It  not  infre- 
quently happens,  neveiilieleee,  that  the 
connective-tissue  bridles  crossing  the 
lumen  of  the  vessel  cause  a  marked 
lessening  of  its  calibre ;  and  this  may 
proceed  to  a  complete  obliteration  of 


Tto.  24.-  Remains  of  an  embolic  plug  In  ■ 

branch  of  the  pulmonary  artery,    <i.  Hhniiik«-n 

li  tras.-rwil  by  threads  of  connective 

thsue;  h,  iirMMmf  conn.  ■ 

over  toe  ortrkm  of  branch  vwaeU.    (Natural 
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tli'  iat  the  bl<  ><  »d- vessels  for  a  greater  or  less  distance  become 

Converted  entirely  into  solid  fibrous  cords. 

Pieces  broken  off  from  a  thrombus  ami  carried  into  an  artery  and 
W   w.-dged— so-called    emboli  —  generally   induce   fresh    deposits   of 
tibriii  upon   their  surface.     Afterward  they  undergo  the  same  changes 
;ih  thrombi,  and  may  either  soften  aud  break  down  or  become  shrunk*- n 
Pig,  '24.  <n  and  calcified.     If  the  emboli  are  non-infectious  the\  gener- 
ally become  replaced  by  vascular  connective  tissue  (Fig.  23,  l>. 

In  many  OMQfl  this  new  formation  of  connective  tissue  leads  to  the 
obliteration  <<f  the  artery  (Fig.  23).  In  other  cases  in  the  place  of  the 
embolus  there  becomes  developed  only  a  ridge  of  connective  tissue  or 
perhaps  a  knobbed  Or  a  flattened   thickening  of  the  intima.     In  still 


.  36.— Embolus  of  an  lnt*>;  h  rtlh  suppurative  wvrltfe,  embolic  ineurlam,  and  perlartertu** 

Oc  Mmv?*.      lAkvbol;  finhnin.i    <j,  b,  c,  ■(.  i  .  Laji  n  •  i  tbe  int^dnul  wall:  f,  wiill  t.f  thv  arU'ry : 

surround**]  vrjih  piu-oorpuarl**,  lybttf  vutinn  Uw  >ifiuu<.i  ami  partially  suppurating  artery: 

i*n.t*l  thrombin;   t,  periarterial  purulent  inllltrutlon  <>f  tlR«  Bubmuooaa  gorged  with   blood, 

<>tl)»T  cases  the  lumen  of  the  vessel  is  traversed  by  bridles  of  connective 
tissue  (Fig.  24,  b),  which  either  ran  separately,  or,  through  mutual  iuter- 
laeingB,  form  a  wide-  or  a  close-meshed  network. 

If  the  emboli  contain  pyogenic  organisms,  which  is  especially  apt  to 
)»•  the  case  if  the  emboli  corne  from  a  thrombus  lying  in  a  mippuratiug 
focus,  suppuration  then  arises  at  the  site  of  the  emUilus  (Fig.  26,  y)t 
aud  occasionally  ulceration  also. 

g  4'2.  In  those  conditions  which  have  been  described  above  as  active 
iid  p.assive  hyperemia  respectively,  the  blood  during  life  is  in  eircula- 
In  the  active,  congestive  form  the  velocity  of  the  blood-current  is 
in  the  passive  form    venous  hyperemia    it  is  diminished 
its  hypercemM  Incomes  very  marked,  so  that  the  blood  entering  a 
t  cannot  find  exit,  the  circulation  in  the  small  veins  and  capillars 
.  even  in  the  smaller  afferent  arteries,  may  come  to  a  complete  stand- 
still; and  that  condition  then  obtains  which  is  known  as  stasis  or  stag- 


STAGNATION   OF  THE    BLOOD. 


nation  of  the  blood  (Fig.  90),     Inasmuch  m  fash  masses  of  blood  from 
flu*  arteries  strive  with  each  pulse-beat  to  farce  their  waj  intu  the  area 
of  stagnation,  ami  thus  distend  the  capillaries  and  the  veins  DDore  and 
the  pressure  within  these  rises  to  he  the  same  as  that  at  t] 

«if  di\  of  the  nearest  permeable  artery,  ami  by  this  mejiua  ■  great 

portion  of  the  fluids  of  the  hln.nl  is  pressed  out  of  the  capills 

the  veins.      The   red   blood-corpuscles  consequently    1.,  olosslj 

jammed   I  that   iheir  contours  are  no  longer  discernible,  and   the 

total  contents  of  the  vessels  form  a  homogeneous,  scarlet-red  column 


/ 


yjrF&zr**^^ 
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•*  in  vrnoua  hwneaiia  In  toe  ranis  of  the  mruim  end  of  Um>  papilla  of  Uw  t__ 

■<a  to  valvular  diaww,  bmrufalliirv,  and  ulvrttm&trtakL    rJlniUtS 
flukl ;  alum-ni-mli..'.)    Dreft-vtatet  oabwlnff and  comnHwing  g»iu  torn.     Miurnirjml  aiaian- 

(Fig.  *2<>).     At  tint  same  time,  however,  the  blond 

fused  together,      Ys  soon  as  the  olwtaclo  to  the  outflow  i*  doue  away 

with  and  circulation  is  onre  more  resumed,  the  individual    bl<      i 

passles  become  ones  mors  separated  from  oneanoth- 

Stasis  is  produced  not  OOlt  by  dannning  back  of  tbe  blood,  but  also 
by  numerous  influences  affecting  the  vessel-walls  and  the  blood  itself. 
Thus  leal  and  t  oto\  irritation  with  acids  or  leith  alhal 

nigar- tn  common-mlt  soliit tow,  <>f  chloroform,  alcohol,  etc.,  may 
DBase  not  onljf  contraction  or  relaxation  of  the  \  inl  disturbances 

of  tho  circulation,  but  ma\,  under  certain  ei  re  u  instances,  produce  sta 
Th.'    immediate   harm  effected    by  those  injurious  agents  liea  in  I 
action  in  abstracting  water  from  the  blood  and  from  the  vessel- wa 
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in  their  farther  action,  however,  they  induce  essential  changes  in  the 
composition  of  the  blood-corpuscles,  of  the  blood-plasma  and  of  the 
reesel-walls,  whereby  the  blood-corpuscles  become  less  mobile,  and 
the  vessel-walls   come  to   offer   increased   frictional   resistance  to  the 

i  >d-cnrreut,  while  they,  at  the  same  time,  permit  the  fluid  portions 
to  pass  through  them  more  readily.     Stasis,  accordingly,  may  also  de- 

>p  through  the  loss  of  water  and  the  corresponding  drying  of  the  tis- 
sues,—an  event  which  is  likely  to  follow  any  injury  which  lays  bare  some 
structure  (the  intestine,  for  example)  situated  in  the  interior  of  the  body. 


IV.  (Edema  and   Dropsy. 

i'>.  The  unconfined  fluid  which  permeates  the  tissues  is  essen- 
tially a  transudation  frum  fche  blood,  though,  under  some  circumstances, 
■  portion  of  the  juice  contained  in  the  cells  and  fibres  may  also  pass  over 
into  the  unconfined  fluid  of  the  tissues  (Heidenhain).  The  exudation  of 
fluid  from  the  vessels  is  not  a  process  of  simple  filtration,  but  is  rather 
to  be  regarded  as  a  process  of  secretion,  effected  by  menus  of  the  tpa- 
.•ihV  function  of  the  capillary  walls.  The  fluid  secreted  from  the  capil- 
laries, which  becomes  mingled  with  the  products  of  tissue-metabolism, 
-orbed  by  the  lymphatics  from  the  interstices  of  the  tissues,  and  is 

irnfcd  to  the  veins  through  the  ductus  thoracicus. 

increase  iu  the  transudation  of  the  blood-fluids  occasions  pri- 
marily an  increase  in  the  permeation  of  the  tissues,  which,  for  the  most 
is  again  reduced  by  an  increased  absorption   through  the  lym- 
phatics.     This  equilibration,  how- 

r,  has  its  limits;  with  in- 
creased transudation  from  the 
blood-vessels  we  get  a  more  or 
less  permanent  oversaturation  of 
the  tissues  with  the  transuded  fluid. 

That  condition  which  is  pro- 
duced by  this  collection  of  fluid 
in  the  tissues  is  known  as  dropsy, 
wdema,  or  hydrops,  and  we  distin- 
guish   between   a   general    and   a 

localized  dropsy  according  to  the  extent  of  the  affection.     {Edema  ex- 
superficial  ]>ortions  of  the  body  is  known  as  anasarca  or 
as  hyposarca. 

U  tronmdate  from  the  blood  which  constitutes  the  dropsical  or  cede-' 
matou-s  jiii'ul  it  cUwayi  erably  less  rich  in  albumin  thou  the  /</<><«/- 

na.     The  fluid  collects  first  in  the  interstices  of  the  tissues  as  free 
tissue-fluid,  and  may  then  soak  into  the  tissues  themselves  and  thus 
cause  swelling  of  the  cells  and  of  the  fibres,  and,  under  some  cireutn- 
formation  of  vacuoles  (Fig.  27),  due  to  the  accumulation 
of  drops  of  fluid  within  the  cells  or  their  derivatives. 

This  may  be  most  frequently  demonstrated  in  tegumentary  and  in 
glandular  epithelium,  but  becomes  at  times  distinctly  evident  also  in 
other  tissue-elements,  particularly  in  muscle-fibres  (Fig.  27),  whose 
fibril  lie  become  separated  by  drops  of  fluid.  It  may  happen,  moreover, 
that  cells  in  (edematous  tissues,  particularly  in  the  lungs  and  the  serous 
membranes,  become  loosened  from  their  attachment,  and  the  fluid  then 
comes  to  contain  an  admixture  of  epithelial  cells  in  considerable  numbers. 


R  -LunfTitiulinal  section   tlmnign  tr*lema- 

NKfe-flbni  of  tlif  toutnK'neiiiliu  of  a  suh- 

Vri  uirii  chronk  antemt  «r  the  legs.   (Pteauniatfi 

inixliiir;  NirTnumi.J    MugutDetl  Vi  ilinria'lers. 
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Tissues  which  are  the  seat  of  oedema  appear  swollen,  though  the 
degree  al  swelling  is  essentially  dependent  upon  the  f  ihe 

The  skin  and  the  su  I  ►cutaneous  cellular  tissue  are  able  to  take 
up  into  the  interstices  ol  their  structure  large  quantities  of  Liquid,  awl 
;m  i  \tniiiit  \  in  ,i\  MCOfdiagly  liecome  enormrnisiv  iwoUej)  with  o  dema 
Its  appi'arance  is  then  pale,  it  has  a  doughy  feeling,  and  upon  pressure 
with  the  finger  au  iudeutation  remains  benind.  An  incision 
an  abundance  of  clear  liquid  and  reveals  the  tissues  thoroughly  aatn- 
I  with  fluid. 

The  lung  behaves  in  a  similar  way.     Owing  to  its  limited  KOOSU  i 
not  especially   distensible,  hut   it  contains   multitudes  of  ca\ite  >  filletl 
with  air,  and   these,  upon   the   advent  of   ledema,  become    lilh-il 
liquid,  which    on    DfOBTOffl  BSOS>pBS   from   :i   cut  sin face,  general] J    xuiu- 
gl<-d  with  air-lnilthlrs. 

Far  hss  capable  of  retaining  fluids  is  the  kidn.  \  .  niinSfMlllSlltlj  but 

littl"  fluid  flows  otV  on  section  of  n n  cedematous  kidnej ,  th 
surface  is  moist  end  fflistenini 

The  amount  of  blood  contained  in  is  variable, 

and  their  color  is  consequently  so  also. 

Su«-h   r;i\ities  of  the   body  as  are  the  scat  of  dropsical  effusion  I 

tain  at  one  kime  a  oonsiderabli  <  another  a  ^  11  sawn 

clear,  generally  Ught~yellow,  rarely  .put.'  colorless,  alkaline  fluid.  " 
occasionally  contains  a  few  flakes  of  fibrin  (of.  tlie  chapter  on   Inflara- 
ination).      Compressible  organs  are  eomprSSOSd   bj   the  exudation,  and 
cavitn  s  in  dilated. 

\  Dofleotionof  fluid  in  the  abdominal  i  •   the  name  ol 

ascites. 

The  proportion  of  albumin  in  pun  transudates  fa  not  the  same  in  all 
the  ii  I  oavitiee  of  t In*  body,  hut  differs  within  wide  limits, 

cording  to  llenss,  tie-  proportion  of  albumin  in  transudations  of  the 
pleuraia22.fi  pro  mtih  .  of  t;  srdium,  18.3;  of  the 

11.1;  of  the  sulM-utaneous  cellular  tissue,  .~>.s  ,  ,f  t|„-.  cerebral  ami  spinal 
cavities,  1.4.  Therein  lies  a  proof..}'  the  differing  constitution  ol  the 
vessel-wall  in  the  several  tissues  of  the  hudj  . 

The  water  .>(  the  vitrimis  otg  made  up 

of  three  parts — of  the  water  prawn)  In  the  t>lo  lymph  ol  tin*  organ  und. 

Mili-r.it  |.  -Ii.   ;i!;.|     of    ll.r    u.il.l     i- .|i  t;i  1 1  n.l     III    the    r.-lls    iilld     ill    1  !■■  •  fll 

no«  tUmie-thud  may,  under  certain  oircim  intolerable 

I ll<  laaellM  at  the  expense  of  the  watery  part  of   the  blood  or  of  the  lymph,  or 
diminishing  m  the  latter  in'ieaaee. 

If  the  propoti  tthebl i  'comeegrt-' 

• 
in  tin*  w.i\  :  thai  then  ■ubelii  en   thrown   Into  i.  pass  over  into  the 

hiiil>li-*paee«,  and,  by  their  affinity   for  the  i  water 

from  the  tlaraa-element*.  pi  paaaage  ol  ll  i  -i  the 

lymph  is  ai  I  with  the  aid  of  a  force  inhereni  in  the  cap tl 

la  not  1 1  (fusion.    The  evidence  ol  Ihu  li'-.i  m  tin-  fact  that  the 

rttoe  of  Hiilu*  or  of  meat  in  Um  lymph  ie  nfuarttnea  greater  than  dial  in  the  bl.*«d. 

rdifig    to    tln«  etiologv    Wfl    distinguish    tour  varieties  of 

oedema— naniel',  .  odeiua   front   stagnation  of   the    blood    in    tl 
vessel  d  by  interference  with  the  escape  of  the  Ivi 

cedema  due  to  some  disturbance  of  the  capillary  secretion  (the  reanlt  of 

111  Verouche   utnl    I  i    Lehre  v.ui  th-r   I.ymphbiki]  and 

Queries  Regarding  the    '  Lynipb-lormatioo],  ./irdk.  /  <l.  pc*    Phynologtt, 

It.l  .  K  rlia,  1891 
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in  the  walls  of  the  capillaries),  ami  oadema  ex  vacua     The 
third  these  varieties  is  designated  by  the  practising  physician  by 

"ti«'  <>r  the  other  of  the  following  terms:  inflammatory  oedema,  hydremic 

•h.M-tjr  oedema,  and  neuropathic  oedema. 

The  oedema  of  stagnation  owes  its  origin  to  the  fact  that  when  the 

eRcape  of  blood    from   the  capillaries  is  seriously   interfered  with,  the 

in    these    small   vessels   in* ■<  and  the  rluitl   portions  of 

the   blood   then  seek  an  outlet   through  their  walls,— a  state  of  affairs 

which  j^'ives  rise  to  the  escape  of  an  abnormal  amount  of  fluid  from  tlie 

vessels.    The  amount  of  the  escaping  fluids  increases  in  proportion  to 

the  degree  of  discrepancy  between  the  inflow  and  the  outflow  of  Hie 

blood,  ami  u  therefore  increased  by  an  increase  iu  the  afflux  of  blood. 

The  escaping  fluid  never  contains  mneh  albumin,  though  with  in- 
creased pressure  in  the  veins  the  proportion  of  albumin  rises  (Senator' ; 
the  fluid,  furthermore,  may  contain  more  or  less  numerous  red  blood- 
!id  their  number  increases  with  the  degree  of  obstruction. 
The  immediate  result  of  an  increased  transudation  ban  increased 
flow  of  lymph,  and  this  may  suffice  to  Barry  ofl'  all  the  fluid.     If  it  does 
tliee,  the  fluid  collects  in  the   tissues  and  we  have  a  condition 
of  oedema  or  dropsy.     According  to  Land  e  re  r,  the  occurrence  of  this 
lition  is  favored  by  the  fact  that  the  elasticity  of  the  tissues  becomes 
diminished  in  consequence  of  the  long-continued  increase  of  the  press- 
ure t<»  which  thej  are  subjected. 

Obstruction  to  the  flow  of  the  lymph,  as  experiments  in  this  line 

vn,  is  not  ordinarily  succeeded  by  oedema.     In  the  first  place, 

the  lymph-vessels  is  the  various  para  of  the  bodj  have  elaborate  anasto- 

i  that  an  obstruction  to  the  flow  of  lymph  does  not  readily 

md  even  when  all  the  efferent  lymphatics  oi  an  extremitj  are 

closed  off,   provided   the  lymph-formation  remains  normal,  no  d; 

illy  ensues,  inasmuch  as  the  blood-vessela  themselves  are  able  to 
np  the  lymph  again.    Only  the  >n  of  the  ductus  thorctricut 

irily  followed  by  stasis  of  the  lymph  ami  by  (edema,  particularly 
ascites;    liut  wo  must  still  observe  that  even  in  this  rase  collateral 

ijels  may  open  up,  and  may  suffice  to  carry  nil"  the  lymph. 

Although  lymphatic  obstruction  is  not  ordinarily  sufficient  to  cause 

oedema  of  itself,  yet  it  does  increase  an  tedema  already  produced  by 

d  from  the  blood-vessels. 

Pathological  alterations  in  the  walls  of  the  capillaries  and  veins 

of  such  a  nature  as  to  cause  an   increase    in  the   vascular  secretion  ' 

(Beidenhain),  and   thus  induce  oedema,   may   occur  as   the  outcome 

iierely  oi  long-continued  passive  congestion  and  the  resulting  imperfect 

Bwal  of  the  blood.     Such  alterations  occur,  however,  in  the  majority 

cases,  as  the  result  of  protracted  ischcemia,  oi  imperfect  oxygenation, 

■of-  'changes  in  the  blood;  or  they  may  be  due  to  the  effect  of 

omj  temperatures,  or  to  rtrtlre  trunmnlhm.      It   is  also  probable 

ther  irritation  tyf  paralysis  of  the  vase-motor  nerves  may  lead  to  an 

vascular  secretion.'       Just  what  changes   the  vessels  suffer 

ircumstances  we  are  not  able  to  state  precisely,  but  it  is 

Ogh   to  suppose  that  some  alteration  of  the  endothelial  cells 
anting  substance  between  them  is  the  most  important  part 
mi.     If  through  these  influences  oedema  arises,  then  we  may  dis- 
BgUJl  lording   to   the   cause,   toxic,    infectious,   thermal,    trau- 

matic,  ischemic,  neuropathic  (edema,  etc.,  and  such  a  division  has 

1  VUs  nesra,  s  »-:- 
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much  to  commend  it.     Hitherto  the  kinds  of  <edema  here 
eration  have  generally  been  relegated    to    two  group*,   in 
tedema  antl  cachectic  oedema. 

Inflammatory  oedema  is  most  undoubtedly  to  be  referred  to  an* 
aHon  W  the  WdUofiht  ve&eil,  and  is  seen  both  as  an  independent  affec- 
tion, iu  tlit*  shape  of  circumscribed  Of   more  extensive  swelling*  mm\ 
dropsical  effusions,  and  also  as  an  epiphenoraenon  in  the  mi^hborhoi  "" 
of  severe  inflammatory  propOSOOIl.     In  the  latter  case  it  is  fre, , 
called  ooScUeral  oedema.     Iuflainmatot  \  oedema  is  differentiated  from 
cedenia  of  stagnation  in  that  the  transuded  fluid  holds  far  more  albumi 
inHolutioii  and  is  much  richer  in  white,  btoi ><l-<< >rpuseles,  and,  further- 
more,  in  thai  considerable  ooagnla  ooonr  in  it  (cf.  the  chapter  on  Inflam- 
mation).    Its  origin  is  to  be  sought  sometimes  in  inf- 
sometimes  in  thermal  or  traumatic  infhn  nos,  mid  again  in  a  temporary 
ischjemia. 

As  to  hydremic  or  cachectic  oedema,  it  was  long  thought  I 
dramiia  proper — i.e.,  diminution  of  the  Bolide  of  the  bifida  -sA^rell 
hydrumir  plethora — i.e.,  retention  of  water  in  the  blood — could  be  an 
immediate  cause  of  increased  transudation  from  the  blood-vessel*.  It 
was  supposed  that  the  Teasel-walls  behaved  as  animal  membranes  and 
allowed  a  fluid  poor  in  albumin  to  pass  through  more  laadih  than  one 
containing  a  larger  amount  of  albumin.     The  vessel-walls  are  not,  h"n- 

lifeless  animal  membranes,  but  are  to  be  regarded  as  a  living  < 
Ihilmmia,  experimentally  produced,  is  not,  according  to  Colo 
followed  by  (edema;  and  even  when  we  succeed,  through  the  prodl 
of  hydremic  plethora— i.e.,  through  overfilling  the  vascular  s\  - 
watered  Wood— in  obtaining  an  increased  transudation  from  the  vessels, 
and  eventually  (edema,  this  oedema  supervenes  ouh  after  the  prop 
of  water  in  the  blood  lias  beoome  very  large,  ami,  moreover,  it  <l<>es  not 
develop  in  the  same  localities  where  the  Bo-called  hydra?mic  cedema  in 
Dan  develops.      We  are  driven,  then,  t<*  assume  that  the  <etlema  0 
eheetie  individuals,  as  well  as  that  of  "  nephritics  "—i.e.,  ««f  individuals 
whose  renal  function  is  imperfect — is  due  essentially  to  an 
ij,,  p( en  f-imlfs,  an  alteration  c  ither  by  the  hydrated  eoi 

the  blood  or  by  a  poison  eiivulating  in  that  fluid.    Probably  other  le- 
sions of  the  tissues  should  be  considered  in  this  ■  on  (Lnnderer) 

lesione  which  diminish  the  elasticity  of  the  t 
conditions  the  hydramia  indeed  favors  (he  mpeoteatce  >>f  <■  but  is 

not  the  sole  cause  thereof,  nor  does  it  determine  the  site  of  the  sane-. 

Hydremic  oedema  is  distinguish*. 1  ErotB  inflammatory  oedema  Kfl  tie* 
facta  that  the  transudate  is  less  rich  iu  albumin,  and  that  it  conr 
«•«»!  [uiseular  elements  in  smaller  proportion. 

(Edema  ex  vacuo  occurs  principally  in  the  cranial  cavity  and  in  tie* 
spinal  canal,  and  ariSCS  in  all  CSSeS  in  which  a  portion  of  the  brain  Of  of 

the  spinal  cord  is  lost  and  its  place  is  not  taken .by  some  otter  tissue.    In 
atrophy  of  the  brain  and  of  the  eord  the  subarachnoidal  spaces  in  nar- 
,r  beoome  enlarged ;  oooasionallj  the  ventricles  also.    Loeal  defects 
either  become  dQed  os  dilatation  of  the  i  noidsj  pieces 

or  of  the  adjacent  portions  of  the  ventricles,  or  thud  eoOseJj  di 
the  site  of  the  delect 

Aooordlng  to  Cohnhfiin  nn<l  Lichtlicirn.  inj< 
the  vascular  system  of  dogs'  show  that  hydration  of  the  blood  does  uot  produce  < 
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alterations  in  the  walls  of  the  capillaries),  and  oedema  ex  vacuo.  The 
third  one  of  these  varieties  is  designated  by  the  practising  physician  by 
one  or  the  other  of  the  following  terms :  inflammatory  oedema,  hydremic 
or  cachectic  oedema,  and  neuropathic  oedema. 

The  oedema  of  stagnation  owes  its  origin  to  the  fact  that  when  the 
escape  of  blood  from  the  capillaries  is  seriously  interfered  with,  the 
pressure  in  these  small  vessels  increases,  and  the  fluid  portions  of 
the  blood  then  seek  an  outlet  through  their  walls, — a  state  of  affairs 
which  gives  rise  to  the  escape  of  an  abnormal  amount  of  fluid  from  the 
vessels.  The  amount  of  the  escaping  fluids  increases  in  proportion  to 
the  degree  of  discrepancy  between  the  inflow  and  the  outflow  of  the 
blood,  and  is  therefore  increased  by  an  increase  in  the  afflux  of  blood. 

The  escaping  fluid  never  contains  much  albumin,  though  with  in- 
creased pressure  in  the  veins  the  proportion  of  albumin  rises  (Senator; ; 
the  fluid,  furthermore,  may  contain  more  or  less  numerous  red  blood- 
corpuscles,  and  their  number  increases  with  the  degree  of  obstruction. 

The  immediate  result  of  an  increased  transudation  is  an  increased 
flow  of  lymph,  and  this  may  suffice  to  carry  off  all  the  fluid.  If  it  does 
not  so  suffice,  the  fluid  collects  in  the  tissues  and  we  have  a  condition 
of  oedema  or  dropsy.  According  to  Landerer,  the  occurrence  of  this 
condition  is  favored  by  the  fact  that  the  elasticity  of  the  tissues  becomes 
diminished  in  consequence  of  the  long-continued  increase  of  the  press- 
ure to  which  they  are  subjected. 

Obstruction  to  the  flow  of  the  lymph,  as  experiments  in  this  line 
have  shown,  is  not  ordinarily  succeeded  by  oedema.  In  the  first  place, 
the  lymph- vessels  in  the  various  parts  of  the  body  have  elaborate  anasto- 
moses, so  that  an  obstruction  to  the  flow  of  lymph  does  not  readily 
occur;  and  even  when  all  the  efferent  lymphatics  of  an  extremity  are 
closed  off,  provided  the  lymph-formation  remains  normal,  no  dropsy 
generally  ensues,  inasmuch  as  the  blood-vessels  themselves  are  able  to 
take  up  the  lymph  again.  Only  the  occlusion  of  the  ductus  thoracims  w 
ordinarily  followed  by  stasis  of  the  lymph  ana  by  o*leina,  iiarticularly 
by  ascites;  but  we  must  still  observe  that  even  in  this  case  collateral 
channels  may  open  up,  and  may  suffice  to  carry  off  the  lymph. 

Although  lymphatic  obstruction  is  not  ordinarily  sufficient  to  cause 
oedema  of  itself,  yet  it  does  increase  an  oedema  already  produced  by 
excessive  transudation  from  the  blood-vessels. 

Pathological  alterations  in  the  walls  of  the  capillaries  and  veins 
of  such  a  nature  as  to  cause  an  increase  in  the  vascular  secretion 
(Heidenhain),  and  thus  induce  oedema,  may  occur  as  the  outcome 
merely  of  long-continued  passive  congestion  and  the  resulting  iioperf***t 
renewal  of  the  blood.  Such  alterations  occur,  however,  in  the  majority 
of  cases,  as  the  result  of  protracted  ischrruivt,  <A  imp^r/etA  osffpifrf*',*. 
or  of  chemical  changes  in  the  blood :  or  they  may  be  due  to  //«*  t-n^4  '*' 
high  or  low  temperatures,  or  to  office  twnnfttism.  It  is  also  probar.-!* 
that  either  irritation  or  paralysis  of  the  r<t**nufJor  wrr+*  may  lead  to  *r 
increased  vascular  secretion.1  Just  what  charge*  the  r«*i*is  ^df~r 
under  these  circumstances  we  are  not  able  to  state  precisely.  Kct  is  i* 
proper  enough  to  suppose  that  some  alteration  of  th<r  *rtAfAzJr.l*L  wj* 
and  of  the  cementing  substance  between  them  w»  the  r/,o*t  iz.:s.*~jkiz  ;*tn 
of  the  lesion.  If  through  these  influences  o^iema  *ri.«se«*,  it*z.  we  =^k~  z**~ 
tinguish,  according  to  the  cause,  toxic  infectious,  tfcermal.  trau- 
matic, ischemic,  neuropathic  srdrma,  *&:..  ar^i  *-v&  x  iirjaiiL  ii» 

1  Vkk  *rp*l.  |  V,. 
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oealed>    The  mor^  delicate  structures.  Eke  t hose  of  tin  brain  and  - 

cord,  may  l>e  destroyed  by  g  somewhat  copious  heniorrh;i. 

If  the  hemorrhage  occurs  at  the  free  surface  of  an  organ  the  blood 
either  escapes  externally  or  is  poured  nut  into  the  cavity  surrounding 
tin'  organ. 

Hemorrhage  from  the  mucous  membrane  of  lev 
ataxia;  vomiting  of  Mood,  hcefnatemesu  ;  bleeding  from  thehiu^s 

or  haemoptysis;  from  the  uterus,  metrorrhagia  or  menorrhagia 
ing  menstruation);  from  tin*  urinary  organs,  mem 
■want-glands,  hamaihidrot 

A  collection  of  blood  in  tin-  ataroe  is  designated  .•>-  ) 

Che  pleura]  canty aa  hemothorax,  in  the  km 

tocth,  m  the  pericardium  rt/nricarilitun. 

Those  hemorrhages  in  the  skin  which  the  result     f  violence 

are  generally  daa^futfedaajnajnati  (Kg.  28).    What  are  called  >>a*or* 
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r  Mfffa    aoflnimdatioiHi  of  blood  and  Berom  beneath  the  epidermis — 

tom  at  BOOH  where  disintegration  has  taken  place  in  the  deeper  1  i 

of  the  epithelium. 

\tiavu-Hntions  of  Mood  have  tli"  OOlor  chaxacte]  i-tic  of  | 

or  of  venous  Mood.    Later,  th<  isate  undergoes  rations  alt 

tioiis,  which   are    particularly    characterized   h\    Color-  9  dnii- 

gillationfl   become  ftret  brown,  then  blue  and  green,  at 
allow.     In  course  of  timeexti  -  become  al>-.rl>.  d  again 

(compare  Chapter  IV.),  and  while  this  is  in  progress  ■  oertain  amoanl  of 
proliferation  en  the  tisanes  often  I   onectivi 

push  on!  bonrgeons  into  larg  ctiona  of  blood,  growing  thi 

J    direction,  or  may  encapsulate   them   •  ntirel\    icoui|i«re 
1  liapter  VI.). 

Btemorrhagi  OOOUr,  on  the  one  hand,  from  interruption  in  the 

continuity   of  the  vessel-wall,  and  are  then  called  hemorrhflfces   per 
rhexin  or  per  diabrosin.     This  is  the  onh  form  <>f  arterial  hemorrl 

i -diaries  and  the  \.<ins  heiiiorrbage  may  occur,  00  the  other 
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in  still  another  manner— to  wit,  per  diapedesin  ;  that  is,  by  a 
in  which  red  blood-corpuscles  jiuhs  through  th«>  vessel-wall  witli- 

previous  rant  in  the  sump.    Such  hemorrhages  are  often  »juite 
small  and  of  inconsiderable  i  xtent;  in  other  oaeefl  the  process  continues 
longer  time,  and  the  infiltration  of  tin-  tissues  with  red  blood-cor- 
aea  rory  eitenaive.     Hemorrhages  bj  diapedeaii  are  ae- 
cordingly   not  always  small,   and   hemorrhages  by   rhexis  not    always 
great.     Rupture  of  a  capillary  or  of  a  small  vein  does  not  cause  profuse 
.  mii  the  other  hand,  the  escape  of  blood  by  diapedeaii  ma; 
•■at  proportions.     In  a  Riven  case  it  is  In  no  means 
indeed,  it  is  often  impossible — to  make  out  whether  hem- 
orrhage lias  taken  plans  by  rhezis  or  by  diapedesis. 

Theplirn'  maj  be  oiisiTvi'ii  uhtier^bemienioape  ttt  tfasfp 

mawilHtry  or  in  ihi-  wcl>  ol  tl u  It   before  llie  examination  We   UgatStbs 

eflrrei  a  thai   the  capillaries  and  the  veina  become  gorged  wiili  blood. 

k  certain  time  the  red  blood-cor]  begin  to  escape  from  the  capillaries  and 

Hi  m  one  of  filtration.     As  a  result  of  obstruction 

Lheblood  seeks to  escape  laterally  ai  I  rough  tin-  \.  —  I  wall 

by  |  r 

ltd  to  diapedesis  <»f  the  red  bloooUeorpuaolea,  as 

well  :<  e  of  other  anatomical  elements  within  the  blood*v< 

hare  bren  carried  on  by  Arnold.      He  thought  first  thai  we  must  admit  tha preaanoe  of 

ube  ai  tlie  point*  of  exit  of  the  corpuscular  elements,  and  he 

I    I    -       '   tasstigmata   i    I  stomata.     lie  subsequently  recognised  the  supposed 

•  the  intercellular  cement  theen- 

athological  conditions  this  ceinent-snfastanee  becomes  softened 

issege  ol  i  in'  tad  blood-corpuec 

anses  of  Interruptions  of  continuity  in  the  vessel-walls 
» pari  rtnutil  injury,  partly  increase  in  the  intravascular  promo*) 

tl  v  Increase  in  the  blood- pressure  in  the 

td  smallest  veins  is  sufficient  of  itself  to  cause  rupture  with* 
rf  vascular  changes,  especially  in  eases  of  marked  obstruc* 
k1  arteries  and  sound  reins  of  larger  size,  on  the  other  hand, 
lilated  to  the  point  of  rupture  by  tlie  mere  rise  of  btopd-presa- 
i  or  abnormally  thin-walled  arteries,  however,  may  hurst. 
\erv  fragile. 
Diapedesis  follows  upon  rise  of  pressure  i»  the  capSkuries  and  veins, 
rell  as  npon  increased  permeability  of  the  veMxef-imlis.  If  the  outflow 
snona  blood  in  a  given  vascular  area  is  totally  interrupted,  diapede- 
the  red  blood-corpnaclee  from  the  Involved  capillaries  and  veins 
op  then  and  there ;  this  is  to  be  regarded  as  the  result  of  the  local 
inorease  in  intravascular  pressure.  The  exodus  of  blood-corpuscles 
fioougb  vascular  degeneratioii  occurs  particularly  after  mechanical, 
chemical,  and  thermal  lesions  of  the  vessel-walls,  and  we  may  suppose 
ttfet  certain  I  affect  the  vessel-walls  with  especial  virulence.     An 

abnormal  penm-ahilitv  of  the  vessel-walls  may,  furthermore,  be  observed 
when,   for  a  long  period,  the  vessels  have  not  been  traversed  by  the 
bream,  and  have  suffered  in  their  nutrition  in  consequence. 
When  an  individual  manifests  a  tendency  to  hemorrhage,  the  eondi- 
is  called  one  of  hemorrhagic  diathesis,  of  which  we  recognize  a 
il  and  an  acquired  form, 
ngenital  hemorrhagic  diathesis  or  congenital  haemophilia, 

■  in-   Pathologic," I.  Tlu.  and  FircAouff  An-},.,  41,  Bd. 
R,  67.  Bd. 
•  I  (14.  lid. 
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which,  as  stated  in  §§  31  and  32,  belongs  to  the  hereditary  diseases, 
probably  has  its  cause  in  an  abnormal  constitution  of  the  vascular 
walls,  though  the  constitution  of  the  blood,  withal,  may  not  be  normal, 
and,  in  consequence  of  this  condition,  it  may  not  be  possible  to  arrest, 
through  a  process  of  coagulation,  a  bleeding  after  it  has  once  begun. 

An  acquired  hemorrhagic  diathesis  attends  those  diseases  known  as 
scurvy,  morbus  maculosus  Werlhofii,  purpura  simplex,  purpura  (poli- 
osis) rheumatics,  purpura  hemorrhagica,  haemophilia,  and  melena  neo- 
natorum, and  Moeller's  or  Barlow's  disease  (infantile  scurvy),  and  fur- 
thermore plays  a  part  in  many  infectious  diseases  and  intoxications — 
e.g.,  septicaemia,  endocarditis,  malignant  pustule,  spotted  typhus,  chol- 
era, small-pox,  the  plague,  acute  yellow  atrophy  of  the  liver,  yellow  fever, 
nephritis,  phosphorus-poisoning,  snake-bite,  etc. — and  also,  finally,  in 
pernicious  anaemia,  leucocythaemia,  and  pseudo-leucocythaemia.  The 
cause  of  the  diseases  named  in  the  first  group— in  all  of  which  the  occur- 
rence of  hemorrhages  in  the  skin,  as  well  as  in  the  mucous  membranes, 
and  in  the  parenchyma  of  other  organs  and  tissues,1  constitutes  a  promi- 
nent symptom — is  ordinarily  supposed  to  lie  in  a  general  disturbance  of 
nutrition  and  circulation,  although  observations  of  the  last  few  years 
make  it  probable  that  at  least  a  great  proportion  of  them  belong  to  the 
class  of  infectious  diseases.  W.  Koch  is  of  the  opinion  that  scurvy  is  an 
infectious  disease,  and  that  purpura  in  its  many  forms,  and  erythema 
nodosum,  and  the  hemorrhages  occurring  in  the  new-born,  are  varieties 
of  the  same  infection.  In  the  last  few  years  bacteria  have  frequently 
been  found  in  these  latter  affections  also — that  is,  in  purpura  hemor- 
rhagica and  also  in  haemophilia  neonatorum.  In  this  connection  we 
must  refer  particularly  to  the  investigations  of  Kolb,  Babes,  Gartner, 
Tizzoni,  and  Giovannini,  who  have  found  in  those  suffering  from  these 
diseases  bacilli  which  were  also  pathogenic  for  the  lower  animals,  and 
when  injected  produced  an  affection  characterized  by  hemorrhages. 
With  these  diseases  those  other  infections  which  are  characterized  by 
hemorrhages  are  probably  connected,  and  it  is  to  be  supposed  that  the 
bleeding  is  produced  partly  by  local  clianges  in  the  walls  of  the  vessels, 
caused  by  localized  groxctlis  of  bacteiia,  partly  by  the  injurious  influence 
of  toxic  substances  produced  by  the  bacteria  themselves.  In  this  case  they 
should  in  part  be  reckoned  among  the  hemorrhages  of  intoxication. 

The  hemorrhages  occurring  in  conditions  of  anaemia  are  to  be  re- 
garded as  a  consequence  of  anaemic  degeneration  of  the  vessels,  though 
partly  also  as  a  result  of  disturbances  of  the  circulation. 

A  whole  list,  finally,  of  apparently  spontaneous  hemorrhages  is  con- 
nected with  irritation  or  paralysis  of  the  vaso-motor  nerves,  arising  either 
from  the  central  nervous  system,  or  by  reflex  action,  or  through  lesion 
of  the  conducting  nerve-fibres.  Here  belong  the  hemorrhage  of  men- 
struation, many  forms  of  nasal,  intestinal,  and  bladder  hemorrhage; 
furthermore,  bleeding  from  the  conjunctiva,  from  the  skin  (stigmatiza- 
tion) ,  from  healthy  kidneys,  from  the  breasts,  from  hemorrhoids,  from 
wounds,  etc.  Here  also  are  to  be  reckoned  a  portion  of  those  pulmo- 
nary hemorrhages  which  follow  upon  severe  cerebral  lesions,  though  in 
a  particular  case  a  trustworthy  judgment  often  cannot  be  given,  because 
disturbances  of  respiration,  as  also  the  aspiration  of  irritating  substances 
into  the  lungs,  may  likewise  lead  to  hyperemia  and  to  the  escape  of 

1  In  Barlow's  disease,  which  in  children  of  from  one  and  a  half  to  two  years  of  age 
often  develops  in  connection  with  rachitis,  the  hemorrhages  are  found  to  have  taken 
place  between  the  periosteum  and  the  bone. 
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blood  in  the  lungs.     Lastly,  there  occur  in  brain  disease — particularly 
in  disease  of  thr  crura  e»Mvbri—gastric  and  intestiDal  hemorrhages  which 
are  dependent  upon  the  cerebral  lesion.     According  to  von  Preuschen, 
the  tfastrie  and  intestinal  hemorrhages  occurring  during  the  first  days 
of  life,  and  known  as  melsena  neonatorum,  belong  to  this  category,  inas- 
much as  during  labor  hemorrhages  and  ecchy  must's  an*  not  infrequently 
produced  in  the  brain,  in  consequence  of  which  the  intestinal  hemor- 
rhages follow.     By  others,  on  the  contrary  (Gartner),  mehcna  neonate- 
mm  is  classed  among  the  infectious  diseases. 

Hemorrhages  per  rhexin  cease  as  soon  as  the  pressure  upon  the  out- 
«ide  of  tliH  bfeedinj  Incomes  as  great  as  the  intravascular  press- 

mire,  or  as  soon  as  the  narrowing  of  the  vessel  and  the  processes  of  coag- 
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I.  3k— Pnrt  of  xtif  mlffp  of  an  anivmlo  infarct  of  th*  kidney.  (MQlter'n  fluid ;  tui'matoxylln  :  wwln) 
rial  urtnlftroaa  tubule  In  u  normal  stroma;  a,  normal  nrinlfwoits  tuluikw  in  a  stroma  lntiltrHt»*d  with 
b,  normal  itJonn-rulu.* ;  ..  necrotic  tteus  wrttboul  mtrM.  wltti  uranular  coajnila  in  tbe  luhni- 

"    i,  iwollnn  nnd  with  few  nuclei:  c.  urinlferous  tumilfs  without  nuclei.  In  n  stroma  wllti 
U;  /,  necrotic  tissu.-  wIUj  «vllularv  and.  y,  wtt  (MOanfiaglG  infiltration.    Magnified  BO 

nlation  and  of  thrombus-formation  effect  a  closure  of  the  rupture.     In 
MG  of  hemorrhage  l>ij  tlitifH'tf<-xus  the  bleeding  will  cease  when  blood 
supplied  to  the  vessel  which  bleeds,  when  the  abnormal  in- 
travascular blond-pressure  is  withdrawn,  and  when  the  vessel-wall  is 
restored  to  a  normal  state. 

|  47     When  an  artery  is  suddenly  closed  by  thrombosis,  or  by  em- 
ligation,  or  by  any  other  means,  there  occurs  beyond  the 
as  has  already  been  stated  in  §  39,  an  arrest  of  the 
circulation,  after  the  vessel  has  more  or  less  emptied  itself  by  the  cou- 
>f  its  walls;  while  from  the  point  of  obstruction  back  to  fhe 
point  (A  divergence  of  the  nearest  arterial  branch  the  blood- press ure  in- 
creases.    If  the  branches  of  the  artery  beyond  the  point  of  obstruct  ion 
have  '  nimunication  with  some  other  unobstructed  artery, 

this  latter  bv  becoming  dilated  is  able  to  carry  a  supply  of  blood  suffi- 
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cient  for  the  area  of  distribution  ol  the  obstructed  vessel,  and  the  ar- 
rested  circulation  is  thus  restored. 

II  the  obstructed  area  has  no  vascular  connections  through  which  it 
can  draw  its  blood-supply,  that  portion  o!  tissue  which  is  thus 
ol  its  nutrition  remains  empty  of  blood  and  dies;  thus  there  is  formed 
an  an«mic  infarct.  Parenchymatous  organs,  such  as  the  spleen  ami 
the  kidue\s,  in  those  portions  which  are  deprived  ol  blood,  appear 
cloudy,  opaque,  yellowish-white,  often  olay-oolored,  and  the  microscope 
shows  that  the  tissues  aredead,  and  that  therefore  the  nuclei  of  the  oeOs 
(Fig.  '21',  <-,  df  ' .  t\  a)  no  longer  take  the  stain. 

If  the  area  ol  distribution  of  the  obstructed vooeol  has  no  arterial 
anastomosis,  if  the  obstructed  vessel  is  a  terminal  artery,  bat  if  I 
remains,  on  the  other  hand,  the   possibility  of  a  scanty  afflux   of  blood 
from  adjacent  capillaries  or  from  the  veins,  a  hemorrhagic  infarct  may 
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1*«  Banned.  The  capillaries  of  the  region  rendered  ajUMBM  by  tlie  ob- 
shuctii.ii  Uvdiiic  slowly  tilled  once  more  with  blood,  which  com- 
part  from  capillaries  belonging  lo  tlie  domain  of  adjacent  vessels,  in  part 
from  the  veins,  from  whence  the  blood  flows  in  a  retrograde  direction. 
The  blood  flowing  in  from  the  adjacent  capillaries  is  ander  rerj  1"« 
pressure,  which  does  not  suffice  to  drive  the  blood  promptly  thrt 
the  obstructed  area    into  tlie  veins.      When  the  relative 

•-ii**l » thai  a  retrograde  current  sets  in  from  the  veins  into  the  capil- 
ln  ies.  a  restoration  of  the  normal  circulation  becomes,  at  ones,  entirely 
out  of  the  question. 

Unless,    by   a  speedy   adjustment    of    the    Oonditiont    of    pressure 
throughout  the  vascular  a  normal  flow  of  blood  is  | 

iblished   through   the  obstructed   area,  the   imperfect  rarcnl 
(which  bv  tlie  progress  of  coagulation  in  the  veins    [Fkr.  •*:<»,  ej  and 
capillaries  f"|  will  eventuate  iu  complete  arrest  of  the  blood-cur 
leads  sooner  or  later  to  degeneration,  and  even  to  necrosis  of  the  vessel 
walls,  and  thus  to  their  <  ability.    As  a  result  of  tin 
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the  afflux  of  blood  is  continued,  diapedesis  of  the  red  blooJ-rorpHsrleA  he- 
iu  the  obstructed  area,  and  goes  <m  ti>  infiltration  of  the  tissue  with 
extravasated  blood-corpuscles,  whereby  the  affected  area  takes  on  a 
dark-red  color  and  acquires  a  firmer  consistency, — in  short,  there  is 
formed  a  hemorrhagic  infarct. 

norrhogic  in/arete  are  to  be  found  in  the  lung*  (Fig.  80), 
but  fthej  are  formed,  after  the  embolic  obstruction  of  an  artery,  onw 
there  is  a  tendency  to  stagnation  oj  the  pulmonary  ctrcuZoftbn;  while 
with  i  uormal  pulmonary  circulation  such  circulatory  disturbances  as 
w  upon  embolism  are  generally  promptly  allayed.  In  the  corpo- 
real circulation  extensive  hemorrhage  from  embolism  aro  confined, 
almost  exclusively,  to  the  territory  of  the  superior  mesenteric  it-tery, 
whose  hi  although  they  are  not  terminal  vessels,  yet  possess  but 

few  anastomoses.  Ancemic  infarcts  ooetai  particularly  in  the  spleen,  in 
the  kttuit  in  fl"  kidneys,  and  vn  the  retina,  though  hemorrhage  is  found 
in  these  also,  along  me  border  of  the  obstructed   region,  so  that  tlm 

n  fori  have  s  hemorrhagic  border  surrounding  them,  or  at  least 
igic  spots  (Fig.  '20,  <f).  The  necrotic  tissue,  further- 
bsoones  saturated witti fluid,  and  may  them  swell  (Tig.  29,  d)  and 
present  granular  or  fibrous  ooagula  in  its  intentiosfl  (Fig.  29,  c).  In 
case  of  the  obstruction  of  arteries  of  the  brain,  or  of  those  of  the  extrem- 
ities, of  of  the  central  artery  of  the  retina,  hemorrhages  may  also  occur 
in  spots.  In  the  interior  of  the  infarct  the  tissu. a  are  generally  wholly 
or  in  greater  part  ml  it  is  especially  the  epeedfia  elements  of  the 

an  (Fig,  '20,  c,  d)  which  are  the  first  to  die.     After  a  time 
exudati.e  inflsmmation  arises  in  the  neighborhood  of  ischjemio  and  of 
infants,  with  the  formation  of  a  cellular  (Fig.  29,/)  or 
ellular  exudate  (Fig.  30,  e);  ami  this  is  followed  by  tissue-prolif- 
tion,  by  means  of  which  the  dead  tissue,  with  its  hemorrhagic  intil- 
riou,  becoo  ffbed,  and  its  place  is  taken  bv  connective  tissue. 

apart  for  II.  of  Chapter  VI.) 

arks  Vlrchow,  who  was  the  drat  to  institute  any  profound  experi- 
ntal  rase&ivtie^  Into  hrombosis  and  embolism,  left  the  cnsstloa  of  the 

gic  infarct  still  open,  bat  he  expresses  the  opinion  that  iii  ihuarea 
ribmion  of  iii-  the  vascular  walla  suffer  eertain  ai 

■  and  permeable.     If  a  collateral  emulation  afterward 
peeooas  established,  tins  secondary   hyperemia   causes  exudation    and  extravasation, 
rod  directly  under  the  microscope  the  resultsof  embolism  in  the 
■  tlr  |}ow  of  the  blood  in  the  veins,  the  nlillingof 
:ipe  of  the  hiuud  by  diapedesis.    The  cease  "f  the  diapedesis 
■  ax  essentially  the  disorganization  of  the  vascular  wall  duo  in  theaasunla. 
-  die  reflux  of  the  blood  from  the  veins  to  be  but  an  unessential  part  of 
the  pbenoui  ibes  the  refilling  of  the  exsanguinated  area  to  the  pouring  in. 

i  the  neighboring  vascular  fields.    The  disorganization  of  the  vessel-walls 
a  also  unnecessary  f<<r  the  production  of  infarction,  Inasmuch,  as  the  stagnation 
obstruction,  to  explain  the  diapedesis.     Thediapedesis 
ressed  whenever  in  such  foci  the  blood  eoagulaios  in  i iu>  efferent  veins. 
i  Re.  ders  tin*  principal  cause  of  the  formation  ofabemor- 

ie  hyaline  thrombosis  of  thocapiilary  vessels  of  the  region  in 

equently  bl I  from  neighto -ring  vessels  enters  the  >.i i  11  per- 

the  Implicated  territory,  it  encounters  resistance,  becomes  stagnant, 
en  escapes  from  the.  vessels.     According  to  Klehs,'  emboli  thrown  into  the  i  ii- 
1 1 wer  animals  cause  infarction  only  when  blood  rich  in  ferment  is  thrown 
rise  when  substances  provoking  coagulation  become  dla 
nau-ii  ■  i  e  obstruct 

opinion  that  hemorrhagic  infarcts  of  the  lungs  are  never  to  be 
otion  by  embolism,  but  rather  that  stagnation  and  pulmonary 

neizer  Arch,  f.  Thierheilk.,  Bd.  28,  1886. 
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inflammation  are  to  be  regarded  as  the  cause  of  tho  hemorrhages.  There  is  noicon. 
however,  to  doubt  the  existei I  bollc  palmo nan  infarcts.     Th« 

true, » ml >'  when  Ihtn  is  a  tendency  kilos  In  the  limp,  ami  therefore,  in  »mn:il% 

with  unimpaired  pulmonary  circulation,  iheyare  not  to 

Into  the puln  riot,    The  essential  oaoeasj  ol  ihe.  •» 

Of  tin'  blood  are  to  be  found  in  ihe  stagnation  Ol  the  Mood  within  the  obstructed  are*. 
and  in  the  MOtOtlt  Ol  the.  tissues  us  \w\\  .i^  ol  the.  rentell  tlmantrfan  Tins  last  mar  W 
positively  recognized  in  the  disappearance  of  the  n  :*).  a).     Secondary  tl»r 

hoses  in  die  veeaehi  within  the  am* of  obetraction  (Fig.  .:<>.  c)  an  aaqnani,  and  incra 

the  extent  of  nta$jnati"ii  ami  of  extravasation  ;  they  an-  not,  MWHI,  invariably  press 
at  the  tiiiiei>(  i  nation,  and  are  therefore  not  essential  to  the.  «" '  nirrnce  of  \ 

hemorrhage.     When  eoadlttoni  of  stagnation  aad  intlammatn  «•  Ion 

or,  and  thane    If  limited  todiatlnei  » »3nS 

— would  present  a  very  close  resemblance  to  embolic  infarcts.  .  bow- 

ever,  less  sharply  defined  and  less  firm,  so  that  they  are  for  the  moat  part  easily  diss  in- 
guishable  from  embolic  infarcts. 


VI.   Lymphorrhagia. 

§  48.  Lymphorrriagia  occurs  when  the  continuity  of  a  lymphatja 
vessel  boeoanoa  interrupted  at  a  certain  point  and  the  lymph  is  pi 
..lit  into  tlir  surriiumlinK  parts.      As  the  pressure  in  tlio  lyni[ 
very  lenv  —  tliut  is,  is  not  greater  than  in  the  surrounding  ti- 
lows  that  lymph  can  lm  pf>ured  out  from  a  lymj 
affected  vessel  lies  no  the  external  surface,  or  when  a  n.it 
at  hand  into  which  the  lymph  can  Bow,  Of  "inn.  In    the  same  cmoae 

which  effected  the  brason    in   the   lymph-vessel,  an  open  space  was 

formed  in  the  tissues.     So,  for  example,  in  wounds  we   may  mm-  1 
escaping  along  with  the  blood,  hut  the  outflow  is  checked  upon  the  least 
I  ■  HlllU»  pi tKlllf  J      If  after  the  wounding  of  a  1\  uipliatn 
ture  jiersista,  so  that  there  is  a  permanent  How  of  1\  mpb  rmf  pinfl  exter- 
nally (as  in  ulcers)  or  into  one  of  the  cavities  of  the  bodj .  \v.>  have  a  ao- 
called  lymph-fistula,  through  which  considerable  quantities  of  1 
may  heroine  lost.      Most  important  and  also  most  dangerous  is  a  ./icwuni 
t>/ flu'  (iuctna  thorn*'!*"*,  observed  sometimes  after  traumatism,  ami  occa- 
sionally also  as  Hta  r.  suit  of  obstruction  to  the  lymph-flow  at  some  ; 
through  eoiiipi.^si.  in  of  the  duct  (after  inflammation,  or  in  the  course  ol 
the  development  of  tumors).     The  lymph  is  poured  out  into  tin 
or  the  abdominal  cavity,  and  a  chyhit*  kydrothorax,  or  a  chylous  at 
or.  in  very  rare  cases,  a  ckyloperioardkun  eofflb 

In  wry  ntrw  cases  it  bapptM  that,  tin-  urine,  as  it  comes  fr.-m  the  bladder,  baa  taw 
appearance  of  a  mi  Ik-white.  <.r  n  reUowlaU,  or,  through  the  admixture  of  blood. 

emulaioa,  aad  oontalaa,  along  with  albumin,  lar^e  quaatlUai  ol  fat 
lata  Tarj  minute  globolea.    The  phenomenon  la  consequently  known  as  chylurla.    It 
rtaln  tropical  regions  (Bi  zibar, 

■>.  where  it  is  caused  by  a  parasite,  ili>-  /  inhabits  the  al>- 

i  Ita  embryos  (FUaria  *u»  , 
of  the  patient  in  the  horizontal  posture,  swarm  In  great  numb 

'I  in  the  chylous  urine.     The  connection  between  I  ia  and 

I  riiph-vesHeis  by  the  Alar  I  a  lias  n«>i 
I  by  aaetoi  ktlona;  it  is  neverth*  le  that,  on  ao 

nction  which  occurs  In  the  lymph-circulation,  chyle  escape*  from  tl 
lymphatic*  ol  Ihe  bladder  and  mingle*  with  (In-  urine,  so  ih 

not  coni»-  frnni  the  blood  and  through  the  kidm  im) ;  aad  i  n  •  -  •rrobura- 

tloa  ol  tale  riewwa  may  mention  the  fact*.  iii*t,  that  upon  autopsy 
lymphatloi  exhibit  marked  dilatation  (Hevelburg),  while  the  kldneyi  art  i 
i.  and  second,  th.n.  according  to  an  observation  of  Han 
tly  from  the  ureter  showed  no  admixture  ol  chyle,  although  chyluria  waa  jinwnt  at 


CHAPTER  r 

Retrograde  Disturbances   of  Nutrition    and    Infill  ra- 
tions of  the  Tissues. 

I.    On   Retrograde  Disturbances  of  Nutrition  and  Infiltrations  of  the 

Tissues  in  General. 

Retrograde  disturbances  are  characterized  iu  general  by  flfam- 
em  led  iissue,  often  with  diminution  in  its  itft  as  a  whole 

:uj-  of  ifs  elements.     Accompanying  this  there  is  disturb- 

iion  of  Hi*'  tissue. 
Infiltrations  of  the  tissues  are  characterized,  on  the  other  hand,  by 
i  thrm  of  'pathological  substainrn  which  are  either  formed  in  the 
i  |  itself  of  have  been  introduced  into  it  from  without.    In  this  caBe, 
als  unction  of  Vu  usually  interfered  with*    Th&  infiUratkni 

ia  often  only  a  result  oj  preceding  degenerative  changes,  or,  on  file  other 
hand,  tetf  represent  the  pnnripal  manifestation  of  this  degenerai 

Retrograde  disturbances  of  nutrition  may  affect  the  body  in  its  coni- 
developed  form  or  during  its  period  of  development  and  growth, 
and  in  either  case  they  lead  to  an  abnormal  smailuess  of  the  affected 
organ  or  portion  of  the  body.  In  the  former  case  thin  diminution  in 
size  depends  npon  disappearance  of  the  fundamental  elements  of  the 
afffctol  tissue,  and  ifl  designated  atrophy.  In  the  latter  case,  on  the 
o4L'*r  hand,  it  depends  upon  an  imperfect  development  of  the  affected 
_an,  shown  by  a  more  or  less  rudimentary  condition  of  its  elements. 
If  in  this  way  an  organ  or  portion  of  an  organ  entirely  fails  of  develop- 
ment, so  that  it  is  either  completely  absent  or  at  most  only  a  mere  rudi- 
ment of  it  is  present,  the  condition  is  spoken  of  as  agenesia  or  aplasia. 
But  if  the  affected  portion  of  the  body  is  only  moderately  below  the 

norm  in  its  development,  the  condition  is  spoken  of  as  hypoplasia. 

■  causes  of  agenesia  and  of  hypoplasia  may  be  either  intrinsic  or 
extrinsic — that  is  to  say,  the  diminished  size  and  imperfect  formation 
of   :  m   may  depend  on  pathological  conditions  within  itself,  or 

th*  l>e  the  result  of  the  action  of  injurious  external  influences. 

The  maldevelopment  may  further  affect  either  the  entire  body,  in  which 
cases  -uilts,  or  it  may  affect  a  portion  of  it  only,  giving  rise 

/  formation  of  single  parts  or  organs. 

The  causes  of  degeneration  of  tissue  and  of  the  resulting  atrophy 
are  for  the  most  part  injurious  extrinsic  influences  to  which  the  tissue  is 
ex{>ose«l  during  life,  and  yet  at  times  they  may  also  be  traced  to  intrinsic 

iditious.  This  latter  is  notably  the  case  with  the  tissues  during  old 
ag«\  vhen  they  are  reaching  their  physiological  limit  and  are  gradually 
be<  pable  of  properly  nourishing  and  preserving  themselves. 

In  many  tissues  a  similar  retrograde  change,  dependent  upon  intrinsic 
causes.  lier  in  life,  as,  for  example,  physiologically  in  the 

ovary  and  in  the  thymus  gland. 
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Among  the  extrinsic  harmful  influences  which  may  lead  to  degenera- 
tions, nearly  all  those  should  be  mentioned  which  have  been  discussed 
in  Chapter  II.  Thus  an  important  part  is  played  by  disturbances  of  the 
circulation,  with  imperfect  transport  of  oxygen  and  nutriment  to  the  tis- 
sues, and  by  poisons.  Usually  degenerations  are  of  limited  extent,  so 
that  one  speaks  of  degenerations  of  special  tissues  or  of  particular 
organs;  but,  on  the  other  hand,  disturbances  of  nutrition  may  be 
more  general  and  the  entire  organism  may  suffer.  Thus  the  picture  of 
a  general  disease  may  be  produced  by  a  degenerative  or  atrophic  condi- 
tion of  the  blood,  which  may  show  itself  by  a  diminution  either  of  the  red 
blood-corpuscles  or  of  their  haemoglobin  content,  whereby  a  permanent 
condition  of  general  anaemia  or  insufficient  blood-supply  is  induced, 
the  nutrition  of  the  tissue  being  correspondingly  impaired. 

Again,  as  the  result  of  an  insufficient  ingestion  of  food  or  of  disor- 
dered assimilation  on  the  one  hand,  and  of  excessive  waste  of  proteids 
and  fats  of  the  body  on  the  other,  there  may  result  a  condition  of  weak- 
ness and  malnutrition,  often  associated  with  anaemia,  leading  to  atrophy 
of  the  body  as  a  whole.  This  is  spoken  of  as  cachexia  or  marasmus. 
If,  under  these  circumstances,  it  appears  likely  that  certain  substances 
are  undergoing  formation  in  the  body  which,  when  taken  into  the  blood 
and  various  fluids,  act  as  impurities  and  alter  the  constitution  of  those 
fluids,  the  condition  is  spoken  of  as  one  of  dyscrasia. 


II.  Death. 

§  50.  All  life  comes  sooner  or  later  to  an  end — to  death.  When  this 
occurs  at  an  advanced  age,  without  preceding  well-defined  symptoms  of 
disease,  it  may  be  regarded  as  the  normal  termination  of  life,  and  is  to 
be  attributed,  at  least  in  part,  to  the  cessation  of  function  of  certain  of 
the  organs  necessary  to  the  continuance  of  life.  This  occurs  usually  as 
the  result  of  intrinsic  causes,  although  in  most  cases  it  is  impossible  to 
exclude  the  influence  of  extrinsic  conditions  in  bringing  about  the  cessa- 
tion of  function  of  the  organs  in  question. 

When  death  occurs  early  in  life — that  is  to  say,  at  an  age  earlier 
than  the  average  age  of  death  in  man — and  when  it  is  preceded  by  symp- 
toms of  disease,  it  must  be  considered  abnormal.  Its  occurrence  under 
these  circumstances  is  for  the  most  part  referable  to  extrinsic  influences, 
though  it  may  occasionally  be  due  to  intrinsic  inherited  conditions.  It 
is  obviously  impossible  to  draw  any  sharp  line  of  separation  between 
what  may  be  called  physiological  and  pathological  death. 

The  causes  of  pathological  death  are  those  which  have  been  discussed 
in  Chapter  II.  as  the  causes  of  disease. 

A  body  is  said  to  be  dead  when  all  of  its  functions  have  forever  ceased. 
Death  is,  however,  inevitable  at  that  instant  when  one  or  more  of  the 
functions  imperatively  necessary  to  life  have  ceased,  although  it  is  not 
necessary  that  at  that  moment  all  functions  shall  have  ceased.  Indeed, 
after  life  is  irrevocably  lost,  many  organs  are  still  capable  of  performing 
their  function,  and  it  is  only  after  a  little  time  that  all  the  organs  die. 
Thus  the  life  of  the  organism  passes  gradually,  by  the  progressive  ces- 
sation of  the  functions  of  its  various  organs,  into  the  state  which  we 
term  death. 

The  discontinuance  of  the  functions  of  the  heart,  of  the  lungs,  and 
of  the   nervous  system   results  in  an  immediate  death  of  the  entire 
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organism.  Discontinuance  of  the  fuuctions  of  the  intestine,  of  the  liver, 
mi'!  i  A  the  kidneys  renders  life  impossible  after  a  certain  length  of  time, 
often  measured  I > v  days.  Destruction  of  the  organs  of  reproduction  in 
no  wise  endangers  either  the  health  or  the  life  of  the  affected  individual, 
and,  similarly,  one  or  more  of  the  organs  of  special  sense  may  be 
spared. 

Death  is  usually  inevitable  after  cessation  of  respiration,  and  certain 
after  cessation  of  the  heart-beat.     With  discontinuance  of  breathing  it 

!IS  imjKissible  for  any  organ  to  continue  alive  longer  than  a  very  short 
The  stoppage  of  the  heart  similarly  makes  impossible  any  fur- 
■loiirishment  of  the  tissues,  and  the  central  nervous  system  quickly 
becomes  unable  to  continue  the  performance  of  its  functions. 
Aft  the  body  may  present  considerable  diversity  of  app 

The  distribution  of  the  blood  at  the  time  of  death  has  much  to 
do  with  the  aspect  of  its  visible  portions.  Thus  an  abundant  supply 
of  blood  in  the  skin  causes  it  to  have  a  bluish-red  color,  while  if  amende 
it  ia  pale.  Furthermore  disease  may  materially  alter  the  appearance 
«»f  the  exterior  of  the  body. 

i  or  later  after  death  certain  changes  occur  In  the  tissues  of  the 
bodj  which  may  be  I  aa  unquestionable  signs  of  death.     In  the 

tii-st  phu-e,  tlit  tempt  future  <>f  the  Ixuftf  /nth,  so  that  after  a  variable  inter- 
val it  reaches  the  temj>erature  of  the  surrounding  air.  It  should,  how- 
ever, be  borne  in  mind  that  the  temperature  at  times  does  not  begin  to 
sink  immediately  after  death,  but  first  rises  somewhat.  The  rapidity 
of  the  eooling  of  the  body  depends  partly  upon  the  character  of  the 
body  itself  and  partly  upon  the  nature  of  its  surroundings.  The  time 
uired  may  vary  from  one  to  twenty-four  hours. 

nf  the  dead  is  spoken  of  as  algor  mortis* 

It  tin-  tine  of  death  the  skin  is  usually  pale,  but  after  a  variable 

ioci— from  six  to  twelve  hours,  or  eveu  less — bluish-red    blotches 

ppear  on  the  dependent  portions  of  the  body.     These  are  designated 

or  blotches  of  cadaveric  lividity,  and  depend  upon  the  accu- 

"on  of  the  blood  in  the  capillaries  and  veins  of  the  more  dependent 

<>f  the  skin.  ire  not  observed  in  those  parts  of  the  body 

which  Sl«  Bubjeeted  tit  pressure.     Their  number  and  size  depend  upon 

amount  of  blond  in  the  skin  at  the  time  of  death.    Parts  which  have 

n  oj  miotic  in  life  may  retain  this  appearance  after  death ;  this  is  par- 

eularly  the  ease  with  the  head,  the  ringers,  and  the  toes.     The  odor  of 

lese  blotches  of  cadaveric  lividity  is  for  the  most  pari  bluish-red,  and 

iere  may  be  considerable  difference  in  the  intensity  of  their  coloring. 

I  poisoning  by  carbon  monoxide  it  is  bright  red. 

The  weight  of  the  body  causes  flattening  of  those  muscular  parts  of 

Upon  which  it  rests. 

or  later  there  occurs  a  cadaveric  stiffening  of  the  muscZ&Sj  to 

hthei  mortis  is  applied.    This  is  characterized  by  eontrao- 

the  muscles,  which,  according  to  Bruecke  ami  Kuehne,  is  depen- 

nt  npcm  the  coagulation  of  their  contractile  substance.     It  makes  its 

pearance  usually  in  from  four  to  twelve  hours  after  death,  though  it 

leoixr  a! most    immediately  thereafter,  or  ma\   not  appear  until 

ir  hours  have  elapsed.     It  usually  is  first  noticed  in  the  mus- 

(  the  jaw,  throat,  and  neck,  and  extends  from  them  to  the  trunk 

I  extremitii  s.     After  from  twenty-four  to  forty-eight  hours  it  usually 

s,  I  mt  may  occasionally  persist  for  several  days. 
This  rigor  mortis  affects  the  smooth   muscle-fibres  as  well  as,  the 
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striated.  The  contraction  of  these  elements  in  the  skin  is  the  cause  of 
the  so-called  goose-flesh  of  the  cadaver. 

Putrefaction  begins  somewhat  before  the  disappearance  of  rigor  mor- 
tis. It  is  evinced  by  its  peculiar  odor,  by  change  in  color  of  the  skin 
and  of  the  mucous  membranes,  and  by  change  in  the  consistence  of  the 
tissues.  Much  influence  upon  the  commencement  and  progress  of  putre- 
faction is  exerted  by  the  condition  of  nutrition  of  the  body,  by  the 
nature  of  the  disease  which  has  preceded  death,  and  by  the  "nature  of 
the  surrounding  medium,  especially  the  temperature.  Occasionally 
putrefactive  changes  occur  in  portions  of  the  body  which  are  dead  even 
before  the  death  of  the  entire  body ;  and  in  cases  in  which  putrefactive 
bacteria  are  present  in  the  body  at  the  time  of  death  putrefaction  may 
begin  immediately  thereafter. 

As  an  early  sign  of  putrefaction  there  is  usually  greenish  discolora- 
tion of  the  skin,  commonly  appearing  first  over  the  abdomen.  With  the 
progress  of  putrefaction  the  unpleasant  odor  and  discoloration  increase, 
and  gases  are  formed  in  the  intestine,  in  the  blood,  and  in  the  tissues, 
which  at  the  same  time  become  soft  and  friable. 

Shortly  after  death  the  cornea  becomes  lustreless  and  clouded,  the  eye- 
ball loses  its  prominence,  and  dark  spots  after  a  time  develop  in  the  sclera. 
These  changes  in  the  eye  are  due  to  evaporation  and  putrefaction. 
When  the  eyelids  are  not  closed  the  results  of  dryina  are  very  evident  in 
the  uncovered  portions  of  tJie  eyeball.  Wherever  the  skin  has  lost  its  epi- 
dermis the  exposed  tissues  become  dried. 

Under  certain  circumstances  the  evidence  of  life  may  be  reduced  to  a  minimum, 
and  a  condition  of  apparent  death  may  result  which  may  be  mistaken  for  death.  Post- 
mortem lividity,  rigor  mortis,  and  evidences  of  putrefaction  are  unmistakable  signs  of 
death ;  but,  since  these  changes  do  not  appear  until  some  time  after  death,  an  interval 
is  left  during  which  it  may  occasionally  be  doubtful  whether  death  has  actually  taken 
place  or  not.  To  ascertain  the  truth  with  certainty  under  these  circumstances  it  must 
be  determined  by  an  appropriate  examination  whether  the  heart  still  beats,  whether 
respiration  is  going  on,  whether  the  blood  still  circulates,  and  whether  the  nerves  and 
muscles  still  remain  irritable. 

This  condition  of  apparent  death  may  occur  under  a  variety  of  circumstances,  as, 
for  example,  in  the  course  of  cholera,  in  catalepsy,  in  hysteria,  after  great  bodily  exer- 
tion, after  violent  concussion  of  the  nervous  system,  after  profuse  hemorrhage,  when 
respiration  is  suspended  as  the  result  of  strangulation,  hanging  or  drowning,  in  certain 
cases  of  poisoning,  in  lightning-stroke,  after  prolonged  exposure  to  cold,  etc.  The  duration 
of  this  condition  is  usually  short,  but  it  may  occasionally  persist  for  hours  or  even  days. 


HI.  Necrosis. 

§  51.  By  necrosis  is  understood  a  condition  of  local  death,  or  death 
of  single  cells  and  groups  of  cells.  As  the  result  of  necrosis  there  is 
always  a  permanent  cessation  of  the  functions  peculiar  to  the  affected 
tissue. 

It  is  only  occasionally  that  the  necrosis  of  a  cell-group  or  of  an  entire 
organ  makes  itself  at  once  evident  in  recognizable  changes  of  structure ; 
that  is  to  say,  the  slight  histological  changes  which  the  cells  undergo  as 
the  result  of  their  death  do  not  permit  us  always  to  determine  with  cer- 
tainty the  moment  of  the  cessation  of  their  life,  nor  does  the  macro- 
scopic appearance  of  the  visible  portions  of  the  body  inform  us  when  a 
portion  thereof  becomes  necrotic. 

Necrosis  of  a  tissue  is  therefore  evident  upon  anatomical  examina- 
tion only  when  certain  changes  in  its  structure  have  occurred  either 
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coincidently  with  its  death  or  subsequently  thereto.  The  immediate 
occurrence  of  such  changes  is  met  with  occasionally  in  the  case  of  trau- 
matism, while  the  changes  which  develop  later  always  make  their  appear- 
ance after  the  lapse  of  a  certain  length  of  time.  It  is  customary  to  dis- 
tinguish several  forms  of  necrosis,  according  to  the  nature  of  the 
changes  which  take  place. 

Histologically  necrosis  of  a  cell  is  very  often  indicated  by  the  disin- 
tegration and  disappearance  of  its  nucleus  (karyorrhexis  and  karyolysis) .  In 
this  process  the  chromatin  of  the  latter — the  substance  which  is  stained 
by  the  nuclear  dyes— forms  small  masses  and  granules  which  occasion- 
ally leave  the  nucleus  and  get  into  the  cell-body,  where  they  dissolve 
and  disappear.  In  some  cases  the  nucleus,  before  disappearing,  shows 
evidences  of  shrinking ;  and  when  this  is  the  case  it  will  receive  from 
nuclear  stains  a  deeper  shade  of  color  than  it  would  under  normal  con- 
ditions.    In  other  cases  the  nu-  0 

deus,  while  still  retaining  its  j brm ,  •  #0  *    • 

first  loses  its  power  of  staining,       "|t         a  •       " 

and  then  gradually  dissolves  and  ^  ~    \A  '  ** 

disappears  (Fig.  31,  c,  d),  so  ^      *  «%,  e 

that  even  in  well  hardened  and         £     ^  V 

stained  preparations  there  may  • 

be    no   trace    whatever   of  the  9  • 

nucleus.     Thus,  for  example,  in         •  •  .  aJ$  / 

those  portions  of  the  spleen  or         #  0  / 

kidney  which   have   been  ren-  # 

tiered  ischemic  by  the  cutting      r 

off  of  the  blood-supply  in  em-  0 

holism  of  the  arteries  of  these  f  ■_   #  •  *      ^ 

two  organs,  the  nuclei   of   the 

~ii         *  i.v      „    1           „    J    ~t    «.-.  Fig.  31.— Necrosis  of  the  epithelium  of  the  uriitferous 

Cells    OI   tne  Spleen  ana   OI    tne  tubes  in  a  case  of   icterus  gravis,    a.  Normal  convo- 

VirlnAv  aniftiolinm    (Vitr     9Q     f  luted  tubule ;  b.  ascending  looped  tubule ;  c,  convoluted 

Kianey  epiweiium    ^rig.    £V,    C,  tubule  with  necrotic  eptfieUum:  d,  convoluted  tubule 

a,    f%  Q)  are  Verv   SOOn   lost,  and  with  only  a  part  of  Its  epithelium  necrotic:*,  stroma  and 

I  J2 1?                 1/         aiT        1*     a   j  blood-vessefiTas  yet  unaltered.     (Preparation  hardened 

at    tne  Same  time    tne   anected  In  Mailer's  fluid,  and  stained  with  gentian  violet.)    Mag- 

tissues    assume     a     distinctly     n,fled  m  <Uuaeten- 

pale,    cloudy,    yellowish-white 

appearance,  which  makes  it  possible  to  recognize  the  onset  of  necrosis 

even  with  the  naked  eye. 

Sooner  or  later  changes  take  place  also  in  the  protoplasm  of  the  dying 
cells,  and  these,  according  to  the  mode  of  death,  begin  before  the  cells 
are  actually  dead,  or  they  may  occur  only  in  the  dead  cells.  The  kind 
of  change  depends  upon  three  factors :  the  nature  of  the  cells  themselves, 
the  particular  kind  of  destructive  influence,  and  the  number  and  condi- 
tion of  the  surrounding  cells  and  fluid.  Amoeboid  cells  usually  take  on 
a  globular  form  after  death.  Delicate  and  only  slightly  modified  cell- 
bodies,  rich  in  protoplasm,  often  become,  either  before  or  after  death 
has  taken  place,  markedly  granular — less  frequently,  homogeneous  or 
flaky — through  the  access  of  fluid ;  the  protoplasm  and  sometimes  also 
the  nucleus  swell  up  and  show  in  their  interior  drops  of  fluid— vacuoles ; 
and,  as  a  result  of  this  swelling,  breaks  occur  in  the  continuity  of  the 
protoplasm  (plasmoschisis) .  When  this  latter  change  occurs,  portions 
of  cell-bodies  may  be  cut  off  entirely  from  the  parent  cell  through  a 
process  of  comtriction,  or  they  may  simply  be  extruded.  The  ultimate 
issue  of  all  these  changes  is  the  reduction  of  the  protoplasm  and  nucleus 
to  a  granular  mass,  and  fat  is  often  formed  at  the  same  time. 
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Cells  which,  under  natural  conditions,  have  undergone  a  decided 
transformation— as  is  the  case  with  cells  which  have  become  horny- 
show  comparatively  few  striking  changes ;  yet  even  they  may  swell  up 
and  finally  disintegrate.  The  least  pronounced  morphological  changes 
are  those  which  occur  in  cells  which,  when  dying,  simply  grow  more 
dense  and  dry  up  {insjnssation).  Under  these  conditions  the  cells 
become  smaller,  and  yet  at  times  they  also  may  lose  their  nuclei  and 
may  be  converted  into  a  shapeless  scaly  mass. 

The  injuries  which  lead  to  death  of  limited  portions  of  the  body 
may  be  classed  in  five  groups.  The  first  two  include  those  which  de- 
stroy the  tissue  directly  through  mechanical  violence  or  through  the 
action  of  chemicals.  Thus,  for  example,  a  finger  may  be  crushed  by 
violence,  and  sulphuric  acid  may  destroy  a  portion  of  the  skin.  A  third 
group  of  injurious  influences  are  of  a  thermal  character.  Eleva- 
tion of  the  temperature  of  a  tissue  for  any  length  of  time  to  from  54° 
to  68°  C.  results  in  its  death.  Higher  temperatures  act  more  quickly. 
Similarly,  excessive  cold  can  be  borne  for  only  a  short  time  (cf .  §  5) . 
A  fourth  group  is  composed  of  diseases  which  owe  their  origin  to 
infections  with  vegetable  or  with  animal  parasites.  A  fifth  form  of 
necrosis,  characterized  as  anaemic  necrosis  or  as  local  asphyxia,  is 
the  result  of  discontinuance  of  the  supply  of  nourishment  and  oxygen 
to  the  tissues. 

In  addition  to  these,  many  authors  distinguish  as  a  special  group 
those  form  8  of  necrosis  which  result  from  lesions  of  the  central  nervous 
system  or  of  the  peripheral  nerves,  and  which  may  be  designated  as 
neuropathic  necroses.  By  some  this  form  of  necrosis  is  believed  to  be 
the  direct  result  of  lesion  of  the  trophic  nerves,  while  by  others  it  is 
attributed  to  changes  in  the  circulation  and  to  the  effects  of  pressure 
and  mechanical  injury  of  anaesthetic  and  paralyzed  portions  of  the  body. 
The  observations  thus  far  made  upon  man,  and  experiments  upon  ani- 
mals, indicate  that,  at  all  events,  an  important  part  in  the  production  of 
this  form  of  necrosis  is  always  played  by  external  injuries  and  by  dis- 
turbances of  the  circulation. 

Again,  all  those  conditions  seriously  affecting  the  circulation  and 
leading  to  stoppage  of  the  blood-supply— such  as  thrombosis,  embo- 
lism, closure  of  a  vessel  as  the  result  of  lasting  abnormal  contraction, 
disease  of  its  wall,  or  ligation,  pressure  on  the  tissue,  inflammation, 
hemorrhage,  etc. — may  result  in  necrosis  of  the  affected  part;  nor  is  it 
necessary  that  the  disturbance  of  the  circulation  should  be  permanent, 
since  a  comparatively  transient  interference  with  the  blood-supply  may  be 
followed  by  death  of  tissue.  Whether  or  not  hemorrhage  occurs  in  such 
cases,  as  was  stated  in  §  47,  would  appear  to  be  immaterial  to  the  result, 
influencing  only  the  appearance  of  the  diseased  tissue.  Hemorrhagic 
infarction  has  therefore  precisely  the  same  significance  as  an  ancemic 
necrosis  combined  tcith  hemorrhage. 

When  death  of  a  tissue  supervenes  quickly  upon  the  infliction  of  an 
injury,  it  is  called  direct  necrosis ;  when  it  occurs  slowly,  and  is  pre- 
ceded by  degenerative  changes  in  the  tissue,  it  is  termed  indirect  necro- 
sis or  necrobiosis. 

Mechanical,  chemical,  thermal,  and  infectious  sources  of  injury,  as 
well  as  anaemia,  may  exert  their  effect  coincidently  in  the  production  of 
necrosis,  or  they  may  act  separately,  one  after  the  other.  When  the 
tissue  is  damaged  by  either  of  the  three  injuries  first  named,  the  blood 
itself  also  frequently  undergoes  a  change,  which  terminates  in  stasis  and 
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coagulation  of  this  fluid  in  the  capillaries,  as  well  as  in  the  veins  and 
arteries ;  and  as  a  result  of  this  the  circulation  is  arrested. 

Whether  or  not  any  given  injury  will  cause  necrosis  does  not  depend 
wholly  upon  its  nature  and  severity,  but  is  influenced  to  a  considerable 
degree  by  the  condition  of  the  affected  tissue  at  the  time  of  the  occur- 
rence.    Thus,  if  a  tissue  has  been  subjected  for  a  long  time  to  the 
depressing  influence  of  an  impaired  circulation,  or  if  its  vitality  has 
been  lowered  by  marasmus  or  hydraemia  or  a  diseased  condition  of  the 
blood,  it  dies  much  more  easily  than  if  it  had  been  previously  healthy. 
As  an  example  of  this  may  be  cited  the  frequency  of  necrosis  after  com- 
paratively slight  injuries,  more  particularly  of  the  extremities,  in  the 
aged  and  in  those  who  suffer  from  uncompensated  valvular  lesions  of 
the  heart.     Furthermore,  disturbances  of  the  nerves  of  the  vessels,  in  so 
far  as  they  lead  to  impairment  of  the  circulation,  may  afford  a  predis- 
position to  necrosis.     In  the  prostration  incident  to  typhoid  fever,  com- 
paratively slight  pressure  on  the  hip,  elbow,  Sacrum,  or  heel  may  be 
sufficient  to  bring  about  gangrenous  destruction  of  the  skin  and  of  the 
subcutaneous  tissue.     These  forms  are  known  as  senile  and  marasmic 
necrosis,  or  as  marasmic  gangrene  and  as  decubitus. 

The  structure  of  the  tissue,  its  position,  the  manner  of  its  death,  and 
the  causes  of  the  necrosis,  all  exert  a  determining  influence  upon  the 
course  of  the  necrosis,  that  is  to  say,  upon  the  changes  in  the  tissue 
which  will  result  therefrom.  An  important  influence  is  also  exerted  by 
the  amount  of  blood  and  lymph  in  the  tissue,  and  by  the  opportunity 
for  access  of  the  air  and  of  the  ferments  of  putrefaction.  Not  without 
influence,  also,  are  alterations  in  the  tissue  which  may  have  antedated 
the  onset  of  necrosis — as,  for  example,  fatty  degeneration,  inflamma- 
tion, hemorrhage,  etc. 

As  the  result  of  necrosis  there  is  always  inflammation  of  more  or  less 
intensity  in  the  surrounding  tissue  (cf.  Figs.  29,/,  and  30,  e),  and  it  is 
most  intense  when  processes  of  decomposition  set  up  in  the  necrotic  tis- 
sues. Through  the  formation  of  a  zone  of  inflammation  the  necrotic 
area  is  shut  off  from  the  surrounding  tissue — is  isolated  and  seques- 
tered; and  the  inflammation  is  accordingly  spoken  of  as  limiting  or  seques- 
tering, and  the  dead  tissue  thus  shut  off  is  termed  a  sequestrum.  A 
detailed  description  of  these  inflammatory  processes  will  be  found  in 
Chapter  VI. 

If  we  exclude  from  consideration  for  the  present  the  more  special 
complications  of  necrosis — as,  for  example,  the  development  of  specific 
irritating  materials — five  sequelae  are  to  be  distinguished:  1.  The  dead 
tissue  may  be  completely  absorbed,  or  may  be  cast  off  from  a  surface, 
and  its  place  taken  by  newly  formed  normal  tissue.  This  is  spoken  of  as 
regeneration.  2.  The  dead  tissue  is  similarly  removed,  but,  instead  of 
the  normal  tissue  of  the  part  being  reproduced,  simple  connective  tissue, 
the  so-called  cicatricial  tissue,  more  or  less  completely  supplies  the 
defect.  3.  The  necrotic  tissue  is  either  cast  off  entirely  or  becomes 
dissolved  (as  in  the  formation  of  gastric  ulcers  through  the  digestion  of 
portions  of  tissue  which  have  died),  but  the  lost  tissues  are  not  again 
replaced ;  an  tdcer  remains.  4.  The  dead  tissue  is  only  partially  ab- 
sorbed or  cast  off,  and  a  sequestrum  of  necrotic  tissue  remains,  which  may 
later  become  calcified,  and  which  is  in  time  surrounded  by  a  dense  con- 
nective-tissue capsule.  5.  There  is  cyst-formation  at  the  site  of  the 
necrosis,  resulting  from  encapsulation  of  the  dead  tissue  by  connective 
tissue,  absorption  of  the  necrotic  mass,  and  substitution  for   it  of  a 
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liquid,  which  fills  the  space  within  the  capsule  and  thus  forms  a  cyst. 
This  result  of  necrosis  is  most  often  met  with  in  the  brain. 

The  time  required  for  the  induction  of  necrosis  after  stoppage  of  the  circulation 
varies  with  the  different  tissues.  Ganglion-cells,  renal  epithelium,  and  the  epithelium 
of  the  intestine  die  in  so  short  a  time  as  two  hours,  while  skin,  bone,  and  connective 
tissue  may  remain  alive  for  twelve  hours  or  more.  In  general  it  may  be  stated  that 
all  tissues  performing  special  functions  die  much  sooner  than  those,  such  as  connective 
tissue,  which  have  only  themselves  to  sustain. 

The  cause  of  the  above-described  changes  in,  and  final  disappearance  of,  the  nuclei 
in  necrotic  areas  is  found  in  the  infiltration  of  the  necrotic  tissue  with  lymph  from  the 
surrounding  tissue ;  and  these  changes  are  consequently  absent  when,  for  any  reason, 
the  circulation  of  the  lymph  in  the  diseased  organ  is  stopped.  Putrefaction  is  also  a 
potent  influence  in  inducing  a  rapid  disintegration  and  disappearance  of  the  nuclei ;  but 
Ft.  Kraus  has  shown  that  portions  of  tissue  preserved  aseptically  and  out  of  all  contact 
with  bacteria,  in  moist  chambers  at  the  body-temperature,  lose  their  nuclei  after  a  time. 
The  tissue  of  the  liver  most  quickly  shows  this  change  (Goldmann),  while  it  may  not 
appear  in  the  spleen  and  kidney  until  much  later,  and  all  nuclei  may  not  have  disap- 
peared even  after  the  lapse  of  from  eight  to  fourteen  days.  It  has  been  found  by  Gold- 
mann that  the  disappearance  of  the  nuclei  occurs  only  in  the  presence  of  a  considerable 
degree  of  moisture,  and  may  be  prevented  by  desiccation  of  the  tissue. 

§  52.  According  to  the  various  conditions  in  which  the  tissues  are 
found  after  they  have  died,  it  is  customary  to  distinguish  four  principal 
forms  of  necrosis,  viz.,  coagulation  necrosis,  cheesy  degeneration,  liquef ac- 
tive necrosis,  and  gangrene. 

Coagulation  necrosis  (Weigert,  Cohnheim)  is  characterized  by  the 
previous  occurrence  of  coagulation,  which  may  take  place  outside  the 
cells,  in  the  surrounding  fluid,  or  within  the  cells ;  and  when  the  latter 
event  happens,  the  alterations  which  occur  in  the  cells  are  of  a  peculiar 
character. 

When  the  process  of  coagulation  takes  place  outside  tJie  cells  and  leads 
to  necrosis,  there  should  be  reckoned,  as  one  of  its  phenomena,  the 
coagulation  of  blood  both  within  the  blood-vessels  (Figs.  13-16)  and  on 
their  outside  (Fig.  12,  d);  for  in  this  phenomenon  there  are  seen  an 
actual  death  of  the  blood  and  a  destruction  of  the  cells.  Among  the 
other  phenomena  may  be  mentioned  the  coagulations  which  take  place, 
in  the  progress  of  an  inflammation,  in  the  fluids  (more  or  less  rich  in 
cells)  which  exude  from  the  blood-vessels  (compare  Chapter  VI.). 
These  exudations,  which  occur  partly  on  the  surface  and  partly  in  the 

interior  of  the  tissues, 
present,  when  coagu- 
lated, either  a  fibril- 
lated  (Fig.  32,  a),  or  a 
somewhat  granular,  or 
a  hyaline  appearance. 
Intracellular  coagu- 
lation takes  place  when 
the  dead  cells  or  cell- 
products  are  thor- 
oughly  permeated  by 

Fm.  32.-froupous  membrane  from  the  trachea,    a.  Transverse  sec-  fibrin-COntaining       tis- 

tion  of  the  membrane:  />,  uppermost  laver  of  the  mucous  membrane,  S11n.l  vrrmli  "W  hon 

with  pus-cells,  </„  scattered  throughout'lts  substance:  c,  fibrin  threads  f  uf  V  mlm'       ,,  ,, 

and  granules ;  d,  pus-cells.    (Magnified  250  diameters.)  tlllS     occurs    the     cells 

lose  their  nuclei,  and 
present  either  a  granular  (Fig.  29,  c,  rf,  and  Fig.  31,  c),  or  a  hyaline  (Fig. 
33,  b)  or  a  scaly  appearance.  They  remain  in  this  condition  for  a  certain 
length  of  time,  and  then  break  down  into  granules  and  finally  disappear. 


COAGtTLAUlON    NECROSIS;   CHEESY   DEGENERATION. 
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Coagulation  necrosis  is  most  often  observed  in  ana?inie,  toxic,  and 
thermal  tissue-m  is,  for  iustance,   in  ischemic  infarcts  of  tin* 

kidnej    (Fig.   29)   and  spleen,   in   necroses  of  muscular  tissue,   which 

BOUIM  of  certain  infectious 
diseases,  such  as  typhoid  fever  (Fig* 
33),  aud  in  main  inflammatory  proc- 
esses in  which  there  is  marked  infiltra- 
tion of  the  tissues,  the  result  of  exuda- 
from  the*  blood-vessels. 
In  the  Base  of  nmemic  infarcts,  the 
rottc.  tissue  looks  pale,  rellowiah- 
often  olay-oolorea  Muscles  in 
bich  there  are  man;  dead  muscular 
)T6S  in  a  condition  of  hyaline  coagu- 
tiou  are  pale  red,  faintly  glistening, 
d  in  it  unlike  the  flesh of  fish.  Tissues 
have  first  been  inflamed  and  then 
undergone  coagulation  neurosis 
i  [ue  and  grayish-white  i  but  de- 
ui  color  may  result  from 
e  admixture  of  blood  or  bile  (for  ex- 
,  in  the  intestine). 
tissue  which  is  the  seat  of  coagu- 
neerosis  may- — if  only  the  more 
te  parts  have  l>eeu  destroyed — 
iearly  recognised  in  its  struo- 
Tf,  however,  all  the  parts  have  been  altered,  the  whole  tissue  may 
chain.'* -d  into  a  structureless,  hyaline,  or  granular  mass,  containing 
and  this  result  occurs  very  often  in  the  necrosis  of  tis- 
bich  liave  been  inflamed  and  which  are  filled  with  fluid  exudation, 
ciiueii  has  bees  properh  treated,  there  maj  frequently  be 
necrotic  areas,  a  tibrillated  condition  of  the  intercellular 
coagulation.     The  same  thing  may  be  seen  even  in   ischemic  infarcts, 

although  it  will  be  found  more  often 
in  tie-  necrosis  of  inflammatory 
tissne  i  Fig.  84). 

Cheesy  degeneration  is  regarded 
as  a  form  of  coagulation  necrosis  in 
which  the  necrotic  tissue  presents  the 
appearance  either  of  hard  or  of  cream 

cheese.  In  the  first  instance  the  ne- 
crotic tissue  is  firm,  yellowish-white 
in  eol.tr,  and  like  hard  cheese  or  raw 
potato;  in  the  second,  it  is  soft, 
white,  sometimes  dry.  at  other  times 
moist,  and  frequently  it  looks  like  a 
mass  of  thick  cream. 

degeneration  occurs  in  a 
typical  form  moat  often  in  tubercu- 
lous new-formations,  and  represents,  under  these  circumstances,  the 
chara  ling  of  the  retrogressive  changes.     It  also  occurs  in 

tic  granulations  and  in  tumors  rich  in  cells;  and  inflammatory 
!iou.>  ma\  also  undergo  cheesy  degeneration. 
Th  degeneration  of  cellular  tissues,  which  is  a 
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striking  characteristic  of  tulierculous  granulations,  takes  place  gradu- 

allyt  and  is  accordingly  regarded  as  OHO  of  the  phenomena  of  necrobiosis. 

sells  are  changed,  one  after  another,  into  non-nucleated,  lcinoge- 

neous,  scaly  masses,  which    lat< 
ami   break   up   into  ■  granular  mass 
(Fig.  ."{">,  </  ,  a).     While  these  chan^ea 
raking  plana  than  pilars  oe» 

lasen  tlif  cells  a  materia]  which  ; 
s.'iit-i  different  tppearanoee  at  differ 
times.    Thus,  at  one  time,  it  forms  a 
hyaline  framework  around  the  ells;  at 
another,  it  c.'nstitnt'  what  gran- 

ular   u fibrinoid    BWMt**;     and    at    still 
another,  it  has  all  the 
typical JibrUlaUd fibrin  (Fig.    :  and 

assumes  a  deep  blue  color  when  treated 
with  Weigert'a  fibrin-staining  material. 
It  is  then-fore  fair  to  assume  that  these 
substance!  an  the  result  ><\  tin-  . .  »agnla~ 
tiou  of  fluid  which  has  exuded  fr«»m  the 
blood-vessels. 

Through  the    progressive   breal 
up   and  disintegration    of  the   i 

cells,  the  fibrinoid  substance,  and  the  fibrin,  the  dead  tissue  i^  ultimat»-h 
changed  into  a  finely  granular  mass,  iu  which  it  is  BO  l«>n  —  ible 

ogata  the  original  structure. 

The  cheesy  metamorphosis  of  the  cellular  and  fibrinoid 
which  are  found,  lot  instance,  in  the  alveoli  o|  the  lungs,  in  the  neigh- 
borhood of  tabercles,  Ui  aooomplished  by  tie-  Loss  of  the  nuclei  and  by 

the  breaking  up  of  the  cells  and  fibrin,  until    nothing  remains  but  a 
granular  mass  in  which  there  are  no  nuclei. 


rhanf  fn>m  it  beta  n|  tuhemi- 
taBMe,  ritowlnff  ImciUl  una  »  iihim*m| 
area   vt    chewy    ilfCfcwnitkm.      (A 

■  In  :  unlllm-  hllMO     a.  <.niwitin 

(jiHt-Tini ;  «,.  dweaj  materUI  in  the  f<-mi  u( 

mnull  w|iHrnU<  hrkp  irjit s  ;  /..  Mipwllular 
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bscmi;  •'.  .■♦■iiiiinr  Umie  Invaded  b»  berilll; 
t.  a  Miniliu-  ln\  Mdoo  In  U«ue  that  Is  nerro- 
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Flo.  31-  TN<p«s|t  of  fibrin  1n  a  tubrrrlc  nf  the  lung.     (Alrohol: 

111 ;  e,  •fllnhu  portion  of  the  tubercle. 
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The  gHHffllflfl  of  the  soft  cheesy  masses  in  tuberculous  and  non- 
tulxrculous  foci  are  in  part  albumin  granules,  in  part  fat  drops.  The 
further  hie  of  this  muss  may  be  either  a  UquefocHon  andconv&woft  into 
tt  j  material, « »r  a  removal  through  absorption,  or  finally  a  BoKdificar 

1io;  won  into  ca&careouM  material. 

Liquefaction   necrosis  is  chiefly  characterized  by  the  fact  that  the 
c  parts  art'  dissolved  in  the  fluid  present  in  the  tissue.     This  dis- 
oomplished  bj  swelling  and  lhjue faction  as  well  as 
vkiiiK  np  of  tin-  tissu<-,  of  through  a  combination  of  both  proc- 
esses.    Thus,  for  instance,  in  burns  of  moderate  severity,  those  cells 
the  skin  (exclusive of  the  horny  layers)  which  have  been  killed  by  tin- 
heat,  are  dissolved  in  the  fluid  which  exudes  from  the  papillary  bodies 


^rt££ 


*** 


UZSA 


1', 


■•-•■vl 


>/ 


kmrt*4  with  "..■i 

brins  »woUen  and 
l»j.ntary  mm  of  < 


.irhtne  epidermal  ami  implllarv  [H>rti<>ns  nf  I  MtiiMW,  a  short  time  aft.-rlt  Irndbwn 
n  ting- wax.  i  Alcohol;  t-unniue. i  n,  Hornv  lav»*r  »f  Hie  epidermis;  b,  rate  Mittpighli. 
f  U»  akin:  >l.  swoll<  i  n<-  nwlel  of  whlrh  are  xilll  visible  »t  ■  r<-w  points, 

\  diMippearvd ;  «,  rpkhfliul  cells  Iviup  between  the  papllhe,  lh<<  upper  onea 
iluogateil.  while  tin-  lower  sllll  remain  In  ii  rwiniml  condition  ;  f,  llitrinuna  network  com- 
«Ua  (broken  down  so  as  u>  »»■  no  longer  reeogniabks  «.«  anon)  »nd  **xndate :  p,  un  into  - 
unl  have  l"»t  their  nuclei ;  h*  a  part  ol  a  similar  tna*s  in 
i,  it  iki|itlUi  that  hn*  t**>n  flattened  by  pressure  and  that  la  ta- 
il.-.! aubenttbellal  exudate.    Mugnin.-d  !■'■»  diameter*. 


37,  tf,/).  In  ischemic  brain  necrosis  the  brain  substance  under- 
selling, and,  in  the  course  of  this  process,  drops  and  granules 
are  formed.  As  the  process  advances  the  brain  tissue  will  be  reduced 
nifty,  pap-like  mass,  in  which  the  products  of  the  destruction  of 
the  brain  tissue  are  represented  by  smaller  and  smaller  particles,  which 
are  sometimes  free,  sometimes  are  contained  in  the  cells.  Eventually 
these  s  are  dissolved,  or  they  are  entirely  removed  by  absorp- 

!  |  known  as  tissue-suppuration,  which  occurs  very 

in  purulent  inflammations,  the  so-called  pus  corpuscles  are 
destroyed,  some  of  them  first  swelling  up  and  bursting,  while  the 
other-  i"   disintegrated    without    any   preliminary   imbibition    of 

fluid.     The  gtound-sobstsnoes — as,  for  example,  the  fibres  of  the  oon- 
— gradual! 3  dissolve  and  disappear,  in  the  course  of  tissue- 
npp 

of  the  stomach-wall  is  dissolved  by  the  action  of  the 
aach  secretion. 
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DIFFERENT   FORMS    <>F   GANGRENE. 


Coagulation  necrosis  may  am  rist  to  Uquefaction,  and, 
faction  may  induce  coagulatum.     Thus,  for  example,  in  an  iuthim: 
exudation  tin*  dissolution  of  the  teuoocytefl  ma\  product-  coagulati 
and  later,  the?  coagulation  products  may  in  their  turu  be  diaadtakL 
gangzesKnui  Kiel  is  produced  by  the  dissolution  of  epithelial  colls,  there 
may  ooaw  a  coagulation,  the  products  of  which  are  later  dissolved. 
la  liojhlv  stated,  fibrinona  deposits  which  ware  originaUj  produced  in 
tin*  oonree  of  some  inflammation  or  in  connection  with  the  .1. 
of  granulation  tissue,  and  which  have  become  necrotic  or  have  urn 
gone  cheesy  degeneration,  very  often  at  a  later  stage  become  liquet 

'I'Iih  ohanaeidi  bofi  ai  oeoorring  In  necrotic  OK  'lying  tissues  ar» 


•Mily  ones  which  in:i\  occur  during  the  course  o(  their  destruetii 

paid  «-ii!y  to  the  principal  types  irhieh  ooou  la  the  "inpanuively  ntn4d 

deftth.     Many  of  tUu  forms  of  tissue-degeneration  which  are  deaerihed  in 

paragraph*  :ils>>  lead,  not  Infrequently,  to  ultimate  <W  nth  of  th 

they  must  We  reckoned  aa  belonging  under  ilie  In  ulardav 

^eueratiou,  fatty  degeneration,  mucous  degeneration,  and  dropaioal  eesen 

and  in  the deatrncuon  of  •••■IU;  and  1 1 1 » •  enma  taault  nay  he  produi 

hyaline  degeneration  and  l>y  amyloid  degeneration,  for  ■<  vtrnm  are  not 

only  capable  <-t  producing  a  permanent  change  In  the  l  .a*  is  Mil 

disintegration,  and  i!i<\  may  even  ;  *ih 

.-f  the  nwlnlar  Btanenta  of  the  tissue. 

i  ader  lh.'  Da\me  of  gangrene  may  be  ftJaaaad  thota  forma  of 
ooeii  in  whioh  the  tissue — partly  through  the  influence  of  exposure 

feO  uir  and    partly  thrOQgh   1 1 1  *  *  agoney  Of   bact'-ria    -innh 

that  give  to  it  the  appearance  ami  also  the  physical  c\< 

burned  kharae*     If  cbe portion  of  tissue  which  baa  died  boooaaai  dry 

through  exposure  to  the  air,  and  through  the  resulting  evaporat 
the  water  whioh  it  contains,  it  is  customary  to  apply  to  tins  coi 
tln«  tonus  dry  gangrene  {gangnP»o  sicca)  and   mummification.      Bni  if 

the  dead  pari  continues  to  remain  moat,  the  terma  moi*t  gangrene 
{gaufp'tnia  humida)  and  sphacelus  are  the  proper  onea  to  employ.    If. 
through  the  agency  of  bacteria,  decompoattion  seta  in,  there  will  b© 
established  &fotd-*nu  Hi>"i  ganqnm  -  -a  putrid  gangrene  (gangt  a  na  /•■ 
The  formation  of  gas  bubbles  as  a  result  of  the   r 

kngaa  warrantl  the  employment  of  the  term  emphysematous  gan- 
grene ma  emphffMtmatc 

Mo  rene  and  putrid  gangrene  are  In  general  identical,  since 

bat-ti  rii  oi  refop  only  in  tejry  moist  tissues.     Nevertheless,  a  dry  gan- 
arenemajfl  a   putrid  gangrene-  ■  Inch  raaj  l»o  explained 

b>  the  aaaumption  that  bacteria  multiplied  in  the  the 

J  tag  ti.«'k  place.     Drj  gangn  therefoi 

n-ni   the  moist  form,  and,  on  the  nth.  i    hand,  it   may  also,  tl 

abaorptiofl  of  water,  develop  into  moist  gangn 

If  the  nocrotio.  putrid,  or  mummified  tisane  contains  a  l 
blood,  it  ]<>i>ks  bhack,  dark-brown,  or  dark-green  in  color,  and  i     • 
called  black  gangrene.    Gangrenona  parts  which  are  poor  in  bl< 
-i  .in. tii  ken  of  as  lwing   affected    with   white  gangrene.       i 

■ression,  however,  is  often  mappropriate,  for  the  dead  parts  are  g> 
eralh  more  or  less  dieoolorecL 

In  the  oaaa  of  parts  which  are  situated  at  the  surface  of  the  I 

•t  nnnanalto  distinguish,  aooording  to  tlio  temperature  of  thai 
Mifs  which  have  died,  a  cold  gangrtnt  and  a  tcarm  or  hot  gan  tin* 

last  of  i  being  need  when  the  dead  parts  are  kept  warm  I 

tlio  How  of  blood  through  tl.<   tiaanee  of  the  neighborhood. 


DIFFERENT   FORMS  OF  GANGRENE. 

Gangrene  may  be  caused  l«y  external  injuries,  by  heat,  by  sold,  by 
cauterization,  by  crashing,  by  pressure,  l>v  infections,  etc.;  it  may  also 
be  caused  by  disturbances  of  the  circulation. 

Gangrene  from  disturbance  of  the  circulation  or  from   its  entire 

arrest  occurs  mast  frequently  in  old  people  (aenik  gangrene) t  in  the 

extremities,  and  particularly  in  the  toes,  the  foot,  and  the  ley.     It  is  of 

the  <lt  v   variety,  and  is  caused  by  geueral  disturbance  of  the  circulation 

as  vraU  il  bj  narrowing  of  the  arteries  of  the  extremities  through  thick- 

•t  their  walls  (Fig.  88).     The  dying  parts  look  bluish-black  from 

General  circulatory  disturbance*,  such  as  accom- 

,,v    heart  disease  and  embolism  of  the    arteries,  may  cause  similar 

iiiyes. 

(langrene  from  cold  affects  especially  the  terminal  parts  of  the  ex- 
the  nose,  and  the  external  ear,  and  it   is  characterized  by  the 
aanie    pathological  alterations  as  those  which  have    already   been   de- 
Gangrene  from  heat  is  confined  to  the  area  directly  influenced   by 
th«-  hot  material. 

Gangrene  from  pressure,  nr  bedsore  (decubitus)  t  is  most  frequently 
observed  in  marasmic  individuals.     Tho  parts  most  oUan  affected  are 


* 


i.— Dry  gangrene  of  tbe  Uxa,  caused  by  narrowing  and  cJcwure  of  tho  urtenra  which  mppt?  these 

parte— arteriosclerosis. 

the  region  over  the  sacrum  and  the  heels,  both  of  which  regions  are 
exposed  to  pressure  when  the  patient  lies  on  the  back.  At  first  bluish- 
red  splits  appear,  and  within  this  area  the  tissues  die,  then  undergo 
reposition  through  the  aid  of  bacteria,  and  finally  break  down  into 
The  putrid  decomposition  may  involve  an  area  of  large  extent 
whan  the  pari  affected  is  the  region  of  the  sacrum.  It  is  in  this  locality 
that  the  bony  structures  may  be  extensively  laid  bare  through  the  dis- 
int.  of  tin-  overlj  ing  soft  parts. 

vie  gangrene  is  observed  at  the  very  ends  of  the  extremities,  espe- 
ciallv  bo  ergot  poisoning,  which  causes  closure  of  the  smallest  blood- 
Teasels  through  contraction  of  their  walls  and  the  formation  of  thrombi. 
Infectious  gangrene  occurs  particularly  in  various  infectious  of  the 
skin  and  Bnbcntaneona  tisane,  and  the  process  may  be  accompanied  by 
gas- format  ion. 

Infections  which  are  associated  with  foul-smelling  disintegration  of 
the  tissues  may  occur  in  various  internal  organs,  but  more  especially 
in  she  lungs  and  intestines. 

Neuropathic  gangrene  takes  place  when  a  part  which  is  affected 

kith  either  a  sensory  or  a  motor  paralysis  is  wounded  or  is  subjected 

it i nued  pressure.     The  cause  is  therefore  to  besought  for  partly  in 

an  infection  and  partly  in  some  disturbance  of  the  circulation.     As 
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already  stated  in  §  51,  it  has  not  yet  l>een  demonstrated  that  tie 
drawal  of  the  trophic  influence  of  nerves  is  emu  intent  t«»  produce  gan- 
grene,     Sttmmrtrinrl  gangn  TU  ,  which  affects  corresponding  i 

extremities,  and  is  looked  upon  by  main  as  a  neuropathic  affection, 
should  rather  be  considered  as  the  outcome  of  some  circulatory  dis> 

In  moist  gangrene  the  tissues  break  down  ami  Income  diseoli 
a  varying  degree  of  rapidity,  tin*  fascia*  resisting  for  the  longest  time. 
Araouj;  the  crystalline  products  of  the  chemical  chants  which  00081 
the  course   of    this  disintegration,    the   following  may   1»     mentioned: 
needles  both  of  fat  and  of  ty rosin,  globules  of  leuein,  cothn-lnl  cfj  ^tal* 
of  triple  phosphate,  and  lnematoidiu  crystals.     When  the  gangreuoee 
process  comes  to  a  standstill,  a  dcmaiv.ition-liiif  of  iiiH.'int mnt i< -ij  will 
surround  the  necrotic  tissue — that  is  to  say,  the  dead  will  l>o  ^  parated 
from  the  living  tissue,  and  will  ultimately  he  removed  from  the  organ- 
ism.    In  the  case  of  necrotic  osseous  tissue  a  very  long  time  will  be 
quired  before  this  separation  can  be  effected.     A  continued  extension  of 
the  gangrenous  process — through  infection,  or  through  theeootil 
of  a  defective  circulation— leada  BOODei  or  later  to  death  illy 

to\ir  material  from  the  gangrenous  area  or  even  bacteria  are  taken  op 
into  the  blood  and  the  lymph. 


IV.  hypoplasia,  Agenesia,  and  Atropli 

.1,    Hypoplasia  or  defective   development,  nun    affect    the   entire 
l»ody  or  only  organs  or  parts  of  organs,  and  n  n  either  doling  I 

period  of  intra-uteriuc  development  or  after    birth,  during  the  fieriod  < 
growth. 

When  the  entii>-  skeleton  Of  R  \«  i  \  considerable  part  of  it  undergoes 
maldevelopment,   so  that   the  bones    are   much   shorter  than    nori 
abnormally  small  individuals  result,  called  dtcarfs  (rigs    39  and 

e  parts  may   In*  either  fairly  well  proportioned   (Fig 
unsyminetricatly  developed  (Fig.  40).     In  the  latter  figure  may  be 
an  example  of  ■  dwarf  whose  trunk  was  of  nearly  the  normal  USf     while 
the  extremities  were  abnormally  small.     Again,  the  body  and 
ties  may  l>e  abnormally  small,  while   the   head   develops   to   ehool    the 

normal  use,  being  tie  ii  out  of  ell  proportion  to  the  bod/<     When  tie- 

mnldevelopmeut  is  confined  to  a  single  part  of  the  skeleton,  or  is 
much  more  marked  than  eleewhere,  1  rudimentary  condition  ..{  that 
reealte.  Thus,  as  the  result  of  maldevelojunent  of  the  cranium,  condi- 
tions of  microcephaba  (Fig.  41)  and  mtcrencephaha  (Fig.  42)  an 
1;  as  the  result  of  maldevelopment  of  the  humerus  or  of  the  I 
of  the  hand  we  may  have  shortening  of  the  upper  arm  or  of  the  hand 

reeneotiTely;  and.  similarly,  imperfect  derelopment  of  the  lateral  masses 

of  the  sacrum  may  lead  to  transverse  narrowing  of  the  petti*. 

Among  the  Separate  organs  the  central  nervous  lystem  1 1 
43)  and  the  gemto-urinary  system  suffer  perhaps  most  frequently  from 
maldevelopmeut,   although  the  Intestine,  heart,  lungs,  and  liver  1 
means  escape.     In  Fig.  42  is  presented  an  example  of  abnormal  small- 
n.'--   and   retarded   development  of  the  whole  brain,  I-  are  also 

cases  in  which   one   hemupi  ue  suffers    (Fie, 

whollx  or  in  pert     A  part  <<f  the  intestine  ma\  l»-  so  imperfecta  dev.d- 
as  to  form  only  a  thin  and  <juite  useless  canal  I  Fig.  4".,  rf)  or  to  be 
merely  a  small  solid  cord   (Fig.  4"»,  e).     The  uterus  not  infrequently 
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uaina  in  an  undeveloped  state  (Fig.  44),  and  occasionally  the  entire 
group  of  female  generative  organs,  both  internal  and  external,  may 
remain  at  the  time  of  puberty  in  the  undeveloped  condition  of  a  young 
chilil.  Among  the  organs  of  the  urinary  system  a  more  or  less  complete 
m&ldevelopinent  o£  the  kidney  is  not  uncommon.     In  the  development 


Fin.  io. 

d .voff,  (filrty-one  ywirs  of  aff£,  11*  em.  In  lieitrlit,  nn  Idiot,  au<1  paneaslnga 
kllnm^itmUc  akull.     .Mi  artluigf  at  Uw  dtapuysn*  of  ltn>  long  Unit*  aud  pel\h  )*mf*  are  All! 

Dt;  m>  *1*>  L*  Hi"  fn-nUI  suture.    The  Individual  parts  of  Die  skeleton  *r>\  In  the  main,  correctly  re- 
u>  one  aivthcr.  tbe  upi<er  extremities  alone  being  relatively  aomewtal  • 


-i^letonofafenialedwurf.  flftv-^Urht  ytunut  age.  117  mi.  In  height,  and  with  a  long  trunk 
in-  and  ;.v-l»  no.    Tne  (Uaca  <  <t  cartilage  are  atiU  present ;  the  articular  ends  of  the  bourn 


,1   V,TT  ! 

»tt£k. 


of  the  respiratory  tract  the  alveoli  of  one  portion  of  the  lungs  may  fail 
suit  of  which  a  whole  lobe  or  a  part  of  a  lobe  may 
be  made  up  entirely  of  connective  tissue  aud  dilated  bronchi  (Fig.  40). 

The  above-mentioned  examples  of  hypoplasia,  to  which  many  others 

might  1h»  added,  are  all  due  either  to  causes  operating  within  the  devel- 

nisra  itself,  in  which  case  they  may  be  said  to  be  in- 

nal  deleterious   influences  working  upon   normal 

10 


tissues  during  their  developmental  period.     Thus,  as  causes  of  malde- 
velopment  ox  the  bones  we  may  mention  disease  of  the  thyroid  gland 

(of.  insufficient   nutrition 

iiti>i,  disuse  (1 
inflammation.  When  porti 
of  the  body  or  single  organs  fail 
of  all  development*  the  condition 
agenesia.  This 
depends  upon  an  entire  failure 
of  development  of  the  part  in 
question  from  the  very  start,  or 


Head  >'f  Selene  Becker  (microcephalic), at  Fi<;.  42.— Brain  of  If 

•of  rive  year*.    (From  a  photograph  tuk^n  by  A.       lie).  who  Ul^l  nl 
in  isti8.)  Blarhoff.)    This  hniln  v 

l.;C7  jm„  at  viirunit  el 


upon  a  total  destruction  of  the  part  after  it  has  begun  to  develop  (cf. 
the  chapter  on  Malformation! 

The  tissue  composing  hypoplastic  organs  Of  parts  of  organs  is  at 


Fn;.  4-1.— Hvi-.iitn.slii  un.l  mlrr-'prrla  of  the  Ifft  wvhml  lHrnlsphem;  ciusc  of  a  dciif-rniil*-.    a,  Ttljrht 
hemiepbere :  l>,  Wi  H>HaI  lot*,  (liiulnlsliwl  In  *l/e  ami  In  a  Mate  of  mH-nmrm;  d,  mem- 

limncHM  cvst  In  to.-  nviwi  of  Ui- i  parietal  M*-.    <.Hwn  fp.tu  ui-  MOMS]  of  Uk>  ccn.-tieUum.    Two- 

thirds  natural  size,; 
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times  normal  iu  structure;  but  there  is  often  associated  with  tlio 
-iJitjoruiiil  siiiiillii. m  of  the  organ  an  imperfect  organization  of  its  in- 
tegral  parts,  with  failure  of  development  rtf  some  of  its  more  highly 


Ti«.  44.— HyimpliicLi  >>f  Uw  iii.th- 


•  "|»h|  uvariea. 


(From  an  Idlotlo  g\r\,  el(jhfwn  year*  of 


lliaed  elements,  so  that  associated  with  B  hypoplasia  of  the  entire 
i  there  may  he  agenesia  ol  Boxneof  its  elements.     Thus  in  hypo- 
i  of  the  ovary  the  formation  of  ova  may  fail  in  part;  in  hypoplasia 
of  the  brain  there  may  at  the  same  time  l>e  a  faulty  development  of  the 
gtngiioifc-ceDa  and  nerve-fibres,  and  at  times  portioiuioi  tbe  brain  mar 
be  represented  by  merely  membranous  masses  (Fig.  43,  (f),  in  which 
i<>i!-o'lU  are  entirely  absent;  and  in  hypoplasia  of  the  lung  (Fig. 
here  [nay  occasionally  be  complete  failure  ol  development  of  the 
!i,  the  lung-tissue  then  con- 
sisting chiefly  of  rather  vascular 

fcive  tissue  in  which  hron- 

asnally  dilated,  lie. 

5.   Atrophy  is    diminution 

in  size  of  an  organ   as  the  result 

of  diminution  in  size  and  disap- 

arnnoe  of  its  elements.     It  may 

i  i«>d  of  life,  and  is, 

fact,  b  v.  r\  frequent  result  of 
different  patliological  proc- 
Withiu  certain  limits  it 
rded  as  a  physiologi- 
aince  in  advanced  age 
retrograde  change    it)    all    the 
as  M       constant  occurrence 
and    is    always   associated  with 
M  diminution  in  their 
of  the  organs  suffer 
il.ir  change  oven  before  i  «M  age — as,  for  example,  the  thymus, which 
ly  atrophied  even  before  the  completion  of  the  period 
adolescence,  and  tin"  ovary,  a  part  only  of  whose  ova  are  "d 

sexual  activity,  the  remainder  undergoing 


I '.  —  Hypoplasia of  the  rcnall  tnlertlne of  a  new- 
bom  ■  iiiui.   a.  a  iiiiK'tMiiintMi  portioo;  /<, 
that  are  much  iiuimwvd  un<i  v. 

mully  iIc\»-]i.|nmI  mik.I'.   Intestine.     <.i  ivivsc-\  etktlis  liut- 
urul  idzf.) 
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Fig.  48.— A««i«i»ofttM}pa«>lrmU>rTpiirHnrh)'niaof  UieU-ft  \\\n%.  Tin* 
Inner  •'onrtfUi  of  deaio  conoecuv*-  tivnje  in  ttw  iniiM  of  whirii  <iiintiM 
bmneltl  ftrt*  fuund,     tH.>rtaont»l  Mfffon  Uinnifrb  tfa*  a|w-x  of  lh.'  U|>|»r 


In  the  atrophy  of  old  age  the  lymphadcuoid  tissues,  the  muscles,  and 
the  bona!  suffer  most  as  a  rule,  though  there  is  much  difference  in  thi* 
regard  in  different  individuals,  the  brain  or  the  glands  of  some  of  tbem 
^^^  undergoing   the   etr- 

■    .-■  -^ » "y, «. „  defli   ami  most   rapid 

change. 

The  most  striking 
evidence   of    atrophy 
of    an    organ     is    its 
diminution 
When     the    muscles 

atrophy      iF  !  . 

the  affected  p 

of  the    body    i 
smaller ;  and  in  cases 
<>f  ivttiisive  atrophy 
of  the  inusch 
extremities    the    ina- 
nOO  is  given   as  if  nothing   intervened  between  lha  skin  and  the 
bones,      When  the  atrophy  of  an  organ  goes  OH  symmetrically  in  all 
its  parts  its  normal  ahftpe  may  be  preserved.      But  it  often  progresses 
more  rapidly  in  one   part  than  in  another,  in  which  case  great  asym- 
metry 01  the  organ   may  result,  there  being  often  deep  pits  upon   its 
surface  (Fig.  49)  and  cicatricial  contractions  (Fig.  5'J),  so  that  the  at: 
»'d   Ofgan     E6t  example,    liver  or  kid- 
may  present  a  knoliUd  Of  gran- 
ular surface.      In  cases  in  which  the 
B  Undergoing  atrophy  are  in  any 
way  prevented  from  contracting,  Bi 
tin*  case   in   bones  and  in  the  lung,  the 

outward  Ions  of  the  organ  ii  preoarrod. 

In    the    case    of    txine,   however,   the 
Haversian  canals  and  the    medullary 
OOma  enlarged,  and  a  condi- 
tion results  which  ie  deeignated  • 
trie  atrophy  or  o$teoporoe\  48). 

In  the  lunge  tie-  alveoli  beoome  united 

into  large  air-spaces  as  the  result  of 
diaappearanoe  of  the  intervening  al- 
veolar walls. 

When   atrophy  affects    glands  and 

muscles   there    is    often   a  ahange  in 

OOlor,    though    this    is    of    but 

lir\       [mportano       depending 

either  upon  an  mmtual  dutim 
tht  pigment  of  the  affected  organ  be- 
Hm  diaappearanoe  of  parti 

ihadowing  it.  or  upon  the 

f  pigment    in    the    ntrophied 

.   or,   finally,   upon    a   ohanged 

t  of  the  atrophied  tis- 

The  diminution  in   -  atropktc 

I  of  diminution  in  size 

on,i     dt'tnjnmirn,,.  '/«■     stmrhmjl        F,r"  C'^dSSUffS^^^)tJ' 
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>j  Hum.     In  the  majority  of  the  organs — 
more  particularly  glandular  organs,  muscle,  and  bone — the  more  highly 
specialized  portions  suffer,  in  undergoing  atrophy,  to  a  much   greater 
it  than  the  connective-tissue  framework  which  supports  them.     In- 
deed, it  is  not  uncommon  to  find  this  latter  tissue  quite  intact,  or  even 
increased  in  amount,  in  an  organ  from  which  all  the  more  highly  differ- 
entiated parenchyma  has  disappeared.     Tims  in  atrophic  muscle-tissue 
(Fig.  60)   the  contractile  substance  within  the  sareolemma  frequently 
;  I  tears  entirely  without  the  occurrence  of  any  noticeable  atrophy  in 
the    connective    tissue    be- 
tween the    muscle-bundles, 
nuclei  of  which  may  be 
actual] v  increased    in   num- 
ber 

In  atrophy  of  the  kidney 
ithelial  cells  of    the 
urinary  tubules  (Fig.  51,  /") 
<  une  smaller  and  smaller, 
and    ultimately    disappear, 
the  tubules  then  undergoing 
complete  collapse.    A  simi- 
lar   change   occurs   in    the 
t  helium  of  the  glomeruli, 
the  capillaries  ol  w  bleb  dis- 
appear. 

The   same  thing    < 
in    simple    atn>phv    of    the 
liver,    in    which    the  entire 
■•  ma  "f  a  lobe  may 
ir  without  any  con- 
tie  diminution  in  the 
amount    <»f    its  eonziectrve- 
ttaaoe    stroma.       Similarly 
ganglion-cells    of    the 
in  and  of  the  spina]  c 
may   atrophy    without 
din  in  the  neurog 

which  is  often   actually  in- 
fo amount 
In  atrophy  of  bone  it  is 
the  true  bone-tissue  which 
becomes    diminished    in 

int.  and  in  excentrio  bone-atrophy  and  osteoporosis  the  marrow  is 

material!  teed     In  some  cases,  however,  the  fat  of  the  marrow 

may  also  disappear,  leaving  spaces  which  then  become  filled  with  liquid. 

atrophj  of  Lymphatic  tissue  and  of  the  spleen  it  is  more  partiea- 

eells  which  undergo  diminution  and  in  parts  completely 

The  change  in  an  organ  resulting  in  its  atrophy  may  occur  without 

any  appreciable  change  in  the  structure  of  its  component  parts  (Fig. 

Ijeing  the  result  of  a  simple  diminution  in  size  of  the 

various  tissue-elements.     This  form  of  atrophy,  called  simple  atrophy, 

be  carefully   distinguished  from  the  degenerative  atrophies,  in 

hich  changes  in  the  structure  of  the  various  tissue-elements  occur  fn  >m 


FtG.  u*. 


Exmitrlc  atrophy  Of  (be  lower  Hkdfl  ..f  ih»-  awn  tad 
IDiiiU.  vviii.  (Nutiintl  «lze.) 
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the  beginning  and  are  frequently  associated  with  deposits  of  patho- 
logical substances  in  them.  Thus  a  cell  may  become  granular  and  un- 
dergo fragmentation,  or  may  swell  up  and  liquefy,  or  droplets  of  fat  or 

mucus  may  form  in  it, 
all  of  these  changes 
being  indicative  of 
degenerative  processes 
in  the  protoplasm  of 
the  cell.  The  special 
varieties  of  degenerative 
changes  whicn  occur  in 
tissues  will  be  treated 
of  in  the  succeeding 
paragraphs  o  f  this 
chapter.  Coincidently 
with  changes  in  the 
protoplasm  of  the  cell- 
body  there  may  be 
similar  degenerative 
changes  in  the  nucleus, 
such  as  fragmentation, 
change  of  shape,  irreg- 
ular distribution  of  the 
chromatin,  discharge 
of  the  chromatin  into 
the  cell-body,  and  swelling  and  disappearance  of  the  nucleus,  all  of  which 
ultimately  lead  to  destruction  of  the  nucleus,  and  secondarily  of  the  cell 
itself. 

Degenerations  thus  ultimately  leading  to  atrophy  of  the  affected 
organ  are  of  very  frequent  occurrence,  particularly  in  glandular  organs. 
Frequently  inflammation  is  also  a  complicating  factor  in  the  production 
of  these  conditions. 

§  56.  The  various  atrophies  may  be  separated  according  to  their 
origin  into  active  and  passive.    The  cause  of  the  first  lies  in  the  inabil- 


Fio.  49.—  Senile  atrophy  of  the  calvarlum,  with  defect  of  the  external 
table  and  of  the  spongy  portion  throughout  the  central  parts  of  the 
parietal  bonee. 


TV    A 


Fig.  50.— Section  of  an  atrophied  muscle,  from  a  case  of  progressive  muscular  atrophy.  (Mailer's  fluid : 
Bismarck  brown.)  a,  a.  Normal  muscular  fibres :  b,  atrophic  muscular  fibres :  c,  perimysium  internum,  the 
nuclei  of  which,  at  c, ,  seem  to  be  increased  in  number.    Magnified  200  diameters. 


ity  of  the  cell  to  assimilate  as  it  should  the  food  which  is  brought  to  it. 
In  the  passive  form  insufficient  food  is  brought  to  the  cell,  or  such  as  is 
brought  is  of  an  improper  kind,  or  harmful  substances  are  contained  in 
it  which  impair  the  nutritive  function  of  tho  cell.  Active  atrophy  is 
more  particularly  observed  as  a  part  of  senile  degeneration,  but  it  occurs 
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also  tinder  pathological  conditions,   especially  in  nerves,  glands,  and 
muscles  (Fig.  47)  whose  function  in  interfered  with. 

Clinicians  are  apt  to  prefer  to  the  above  another  classification  of  the 
atrophias,  distinguishing  senile  atrophy,  atrophy  dependent  upon  im- 
paired    nutrition,     pressure 
•trophy,   atrophy  of  disuse, 
and  neuropathic  atrophy. 
Senile  atrophy  {Fig. 
is  parti  |  t  >ass- 

iw-.  !     g  not  simply 

the  result  of  gradually  dimin- 
ishing energy  on  the  part  of 
the  c<- 11,  I  nit  depends  al 

part     Upon     narrowing    and 

obliteration    of    the  vessels 
DSj  nourishment  to  it. 

It  n  bt  in  idl  the  or- 

gans,  and  is  often  more  pro- 
■l    in    one   organ    than 

iu    another.      The  bones,  the 

lridnejs,  the  Iiyi  r,  the  brain, 

:iu<l  the  heart    may  all    thus 

©offer  |  decided  diminution 

in  their  volume. 

The   atrophy    dependent 
upon      impaired      nutrition 

in  it  from  an  insufficient  supply  of  food  to  the  body  as  a  whole  or 

i  extensive  loss  of  the  fluids  of  the  body,  and  then  affects  the  whole 
body,  although  even  then  the  fat,  the  blood,  the  muscles,  and  the  abdom- 
inal glands  suffer  most.  Local  atrophies  may  result  from  interference 
with  tl  r-SUpph  of  limited  regions  (Fig.  52),  and  are  a  frequent 

result  of  d  (m  bfoodrVeastU.     Furthermore,  they  are  of  frequent 

euoe  as  a  result  of  or  as  a  part  of  tTi/hmmcUory prooetSi  9,  though  in 
this  connect i"i i  it  should  be  stated  that  the  disappearanoe  of  the  tissue- 
eleinent.M  is  not,  as  a  rule,  the  result  of  simple  atrophy,  but  of  a  variety 


Fin.  Bl    flnfifln  tfonta  of  tba  klrfnsy,    (Aloohol;  alum- 

oanolneJ    a,  i/,  Normal  urlnlfemiM  tuboJes;  b,  norma]  *fl«>- 

merulus;  e, ■troma.  with  blond-veasela ;  rt,  atrophic  glamee- 

ulua;  <.  miimI]  in-  mewbat  thirkeutil  Intuiw;  ', 

hied  ami  COUapnd  uriniren Hid  tuhiiluk     MatfQilli-d  2UI 


Ptfl.  fifi .— Arterloflclerotlo  alropby  of  th«  kidney.    (Natural  size.) 

nf  degenerative  changes  which  lead  to  the  destruction  of  the  cells  and  of 
the  tissues. 

Occasionally  atrophy  of  a  tissue  may  result  from  the  presence  of  dele- 
terious s»i  s  in  the  blood.     Thus  iodine  causes  in  time  a  diminu- 
tion in   BU5B  of  the   thyroid  gland,  and    in  chronic  lead-poisoning  the 
r  muscles  of  the  forearm  are  apt  to  undergo  atrophy- 
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Pressure  atrophy  results  froui  continued  aud  moderate  pressure 
upon  a  tissue  (Fig.  63).    It  would  appear  to  depend  l»oth  upon  direct 

iujury  to  the  tissue  and  upon  interior* 
ence  with  its  circulation.  Typical  ex- 
amples are;  the  atrophy  of  the  1: 
which  results  from  light  lacing  and 
consequent  pressure  of  the  ribi  upon 
the  liver;  aud  the  fllimppiTllMH  of  Ixme 
as  the  result  of  pressure  of  an  ai  < 
(  Pig.  68)  Of  "f  an  accumulation  of  liquid 
in  the  ventricles  of  the  brain. 

Disuse  atrophy  occurs  in  muscle* 
end  glands,  as  well  as  in  bones,  skin, 
and  other  tissues,  and  is  doe  to  uno- 

use  of  the  tissues  in  question.     In  the 

ease  of  muscles  and  glands  the  strophj 

Mentillilll  active,  hut  SI  th<<  rasas]  of 

their  fuuctii  u-tivit\   there  is  at 

the  same  times  c 

in  their  nutritive  acthity  and   in   the 
activity  of  the  circulation  in  then. 

the  other  tissues  the  atrophy  is  ohiej 
due  to  a  towering  of  the  nutrition  of  I 

unused  parts,  though  it  is  impoesibli 
quite  eliminate    from    c  d  s 

enangein  the  power  of  •— Imilai 

the  cells.     When  the 
during  the  developmental   period,  and 
the  tissue  is  on    that   account    po« 
nourished  aud  undergoes  hut  an  US] 
feet  development*  the  resulting  oondi- 
tion  is  properlj  regarded  as  one  of  hypoplasia  ;  and  yet  it  is  impossible 
sharph  to  s»  pirate  this  condition  fr«>m  DOS  01  atrophy,  since  in  h 
plasia  there  may  be  also  a  disappearance  of  structures  which  had  un- 
derk'oue  n.  certain  decree  of  developmool 

Neuropathic  atrophy  is  a  result  of  diseased  conditions  of  the  ner- 
.  aud  is  apparent  most 
■  ilea  in  a  rapii  I  at  i  opfcy  of  the  no 

aud  muscles,    though     it    may    also 

effect  any  of  the  other  tissues. 

Thus  disease  of  the  anterior 
horns  of  the  spinal  cord  Of  of  the 
motor  roots  is  followed  by  strop hv 
of    the    corresponding    nerves    aud 

muscles.    Injury  of  the  peripheral 
nerves   is   eoinmonljf  followed  by 

•phy  of  the  ^  skin.  Numerous 
authors  maintain  that  after  the 
nerve-trunks  of  one  side  of  the  face 
have  become  diseased,  a  tu  laropathic 
afroplni  of  the  ct)t'rrxjH>>i<Ji>t<i  *i>/t>  of 
tfojact  (Fig.  54)  may  take  plaoe, 
and  yet  there  are  many  other  au- 
thorities (e.g.,  Mobius)  who  deny 
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that  tins  atrophy  is  of  a  neuropathic  nature.  Unilateral  affections  of 
the  beam  during  foetal  life  or  during  childhood  may  lead  to  atrophy  of 
the  opposite  half  of  the  body  {congenital  and  infantile  hemiatrophy). 

lav  all  these  pathological  alterations  of  neuropathic  origin  we  very 
often  have  to  deal  not  with  trne  atrophies,  but  with  various  degenerative 
processes;  and  the  term  atrophy  as  applied  to  them  is  justifiable  only 
to  this  extent,  namely,  that  the  ultimate  result  of  the  process  is  an  atro- 
phic condition  of  the  affected  parts.  The  causes  of  the  degenerative 
processes  are  found  in  part  in  vaso-motor  disturbances,  in  part  in  loss 
of  function,  ftnd  in  part  in  severance  of  the  affected  tissues,  the  nerves* 
from  their  centres  in  the  spinal  cord  or  brain. 


V.  CI— iy  Swelling  and  Hydropic  Degeneration  of  Cells. 

I  57.  The  term  dondy  swelling,  or  parenchymatous  degeneration,  or 
gra Hilar  degencratioti,  was  proposed  by  Virchow  to  indicate  a  condition 
of  swelling  and  enlargement  of  cells  resulting  from  absorption  of  vari- 
ous extraneous  substances.  He  characterized  it  as  a  kind  of  hypertro- 
phy with  tendency  to  degeneration.  At  all  events,  the  greatest  weight 
is  to  be  laid  upon  the  degenerative  character  of  the  change.  Histolog- 
ically the  process  is  characterized  by  the  formation  of  fine  granules 
within  the  bodies  of  the  swollen  cells— for  example,  in  kidney  epithe- 
lium, liver-cells  (Fig.  55 1,  or  heart-muscle.  Their  microchemical  reac- 
tions i  solubility  in  acetic  acid,  insolubility  in  alkalies  and  ether)  would 
indicate  the  albuminous  nature  of  these  granules.  Their  presence  gives 
to  the  cell  a  cloudy,  granular  appearance,  and  at  the 
same  time,  as  the  result  of  swelling,  the  normal  struc- 
ture and  form  of  the  cell  are  lost.  Thus  in  clondy 
swelling  of  the  tubular  epithelium  of  the  kidney  the 
rod-like  markings  of  its  protoplasm  (Fig.  56,  a )  and 
the  cell-processes  extending  into  the  lumen  of  the 
tubule  disappear,  the  cell  becomes  larger  (b,  c,  d\  hJ^fiT^Sc^nJ" 
and  dark  granules  make  their  appearance  throughout  <somped  tram  ~u*  cut 
its  substance.  This  change  is  to  be  regarded  as  a  SuMrtJ  ^"died*  £ 
di*rjrganuatioH  of  the  <-eU-protoi4a#m  following  the  JJ^STSrtjo^Mil? 
absorption  of  liquid  into  its  substance,  and  leading  niiw  »■  <u»mrters- 
to  a  partial  separation  of  its  solid  and  liquid  constit- 
uents. The  nucleus  not  infrequently  participates  in  these  changes,  under- 
g<jiinj  a  similar  disorganization. 

Recovery  from  a  moderate  degree  of  this  degeneration  is  quite  pos- 
sible, in  which  case  the  cell  is  restored  to  its  normal  condition;  but 
often  there  is  a  complete  destruction  of  the  cell,  which  then  ultimately 
breaks  up  into  finely  granular  fragments.  Fatty  degeneration  is  fre- 
quently associated  with  the  degeneration  under  discussion. 

Cloudy  swelling  occurs  in  the  cells  of  nearly  all  the  parenchymatous 
organs  in  the  course  of  the  majority  of  the  infectious  diseases,  particu- 
larly in  scarlatina,  typhoid  fever,  variola,  erysipelas,  diphtheria,  septi- 
cemia, etc.  Organs  thus  affected  present  a  cloudy,  less  shining  appear- 
ance than  normal,  and  often  appear  gray.  When  the  lesion  is  very 
marked  the  tissue  has  the  appearance  of  having  been  boiled,  its  blood- 
content  is  generally  very  small,  its  consistence  is  doughy,  and  the  finer 
details  of  its  structure  are  lost. 

§  58.  The  term  hydropic  degeneration  is  very  properly  applied  to  a 
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change  frequently  observed,  in  cells  of  different  kinds,  whereby  they 

become  swollen  as  the  result  of  imbibition  of  liquid.     When  ♦  ;  :theiuil 


M.-CloudjvwvUinffof  kl<li(i-vi'|.niii-lluiii.  (Ammonium  rhfuiiutb*;irl*<vria  >  n.S>*ma.l 
h.  tfilUM'lluiu  Nvliitiliiu  IT  (i.-jfi  ii«-t.  : 

HHifiiim-a  l»»i  dJainelrro. 

cells  umli'iyo  tliis  degeneration  the  cell-contents  Appear  dear,  the  pr<»t<- 
plasm  granules  being  praned  apart  by  the  imbibed  liqoidi  and  «>fi 

being  present  only  M  i  granular  ring  at  the  periphery  <-f  the  cell;  r 
evil*  thus ooming  Kb  a  measure  to  resemble  plant-cells  (Fig.  57,  h).     Oo- 
casioually  distiiet  fienolai  I  tined—  i.e.,  globular  f  clear 

liquid  in  fthscett-prol 
The  n ml.  men 

swollen,  and    maj    be  Indi- 
cated mere  I  \  b\  a  lai 
bule    with    1  it nii<l    entente. 
When  nraeoie  is  the  affected 
tiasae,  clear  dropleti  of  liq- 
uid  appear  between  t  h  ♦< 
fibrils,  preaaing   them   a 
(Fig.  58 ;  Fig.  50,  a,  ft . 
Fig.  60,  c),  to  tlmt.  what 
disease  is  extensive,  tin 

matidii   of    the    clear    round 

■paoea  mai  gies  bo  Um  i 

cle    a  distinctly    bubbly    a\t- 
pearanoe  (Fig.    68).      1 
time   the    muscle-fibrils    be- 

e  drops  may  remain  unchanged,  hut  with  a  continuance  of 
the  MOO)  M  tl  B}  degenerate  and  undergo  Unit  furl 

Hydropic  degeneration  may  \ms  the  result  "of  odcina  (Fig*.  58  and 


n  tht'lr  lull  i  i'l>  mi- 

xl  nucleoli;  e,  vnunlcrlug  cell*.    Mutrnl!l<-1 


fci 


f 


59),  or  it  may  occur  in  iirfbannuttarv  oancbxians  or  in  umicn  JPic  57  . 

Wlien  it  results  from  mnaminatian  its  dagBuaaazv*  nhmwmpr  is  isualiy 

much     more    pronounced     than 

when  it  occurs  merely  asu  v- 

c^otnpaniment    of   oBdema,  sad  ii 

***»y  then  lead  to  complete  cbsm- 

Iteration  of  both  the  ceDs  sad  die 

***3clei.     In  oedematous  conditions 


Fig.  %  —  Hji1ni|*iwny    defeamtod     nnrnig  Fit  S— Tnawesv- *-3h*  tf  &  tamdit-  ttf  mis 

fibre*. from  tbe  fMtFocnKda* of  anttfeaa iittwrn^       rnjr  Blau>  n.  &  a»  <iT  r*tfmp» 


trom  chronic  astern  of  Ike  fefft.    (FtamsDtnplt  mi*-       WQUe*V  tJmc  :   iw  mmii  rrrtii       «*.  Unraftr  flims- 
trot:  wfnninJ    MfnHtofl  17  rttoiiiimii  *1tt  mmL  an*t  uC  tam. :  i-  ftm*  *in.  aap-  dnn*. 

the  cells  often  remain  alive  for  a  T«ry  ©amsidernliie  time,  nrtwithsttnd- 
ing  their  hydropic  condition. 

VI.  Lipomatosis.  Atrophy  of  Adipose  tissue,  ami  Fatrr 


§  59.  Certain  of  the  tissues  contain,  under  norma]  conditions,  a  con- 
siderable amount  of  fat,  which  is  jsesent  in  their  cells  in  such  amount 
as  to  be  readily  recognizable  by  the  naked  eye.  This  fat  has  its  origin 
in  the  fat  ingested  with  the  food,  or  has  been  ionned  in  the  body  from 
albumin  and  carbohydrates,  and  has  then  been  deposited  ^n  the  tissues 
in  which  it  is  found. 

When  the  ingestion  of  fat  or  of  fat-forming  substances  is  abnormally 
great,  or  the  body  is  unable  to  make  proper  use  of  the  fat  consumed  or 
elaborated  in  it,  a  disturbance  of  the  balance  between  fat-production  and 
fat-consumption  results,  leading  to  an  increase  of  the  storing  of  fat  in  the 
body,  and  in  time  interfering  with  the  performance  of  its  functions,  and 
thereby  assuming  pathological  importance.  This  inordinate  accumula- 
tion of  fat  leads  to  the  condition  termed  obesity,  ora^r/*-.**^.  or  hjfiuo- 
tosis. 

The  tissues  in  which  fat  is  normally  present  are  the  first  to  be  affected 
in  this  process,  and  consequently  the  subcutaneous  fat-tissue,  the  fat 
underlying  the  serous  membranes,  the  marrow  of  the  bones,  and  the 
liver  suffer  first  (Fig.  60,  b).  Subsequently  fat  appears  in  tissues  .  -f 
which  it  is  not  a  normal  constituent,  as,  for  example,  in  the  connective 
tissue  between  the  muscle-fibres  of  the  heart,  in  the  endocardium  of  the 
ventricles  and  auricles,  in  the  intermuscular  connective  tissue  of  the 
skeletal  muscles  (Fig.  61),  etc 

In  connective-tissue  cells  and  in  the  bejatic  cells  the  fat  is  deposited 
in  the  form  of  small  drops  (Fig.  62,  o,  b\.  which  soon  coalesce  to  fons 
larger  drops,  ultimately  replacing  the  entire  cell-body  and  converting 
it  into  a  spheroidal  mass  of  fat. 

The  causes  of  the  pathological  deposition  of  fat  (1i/*r*»,af,*:*,  are  to 
be  found  in  a  congenital  predisposition  on  the  part  of  the  tissues,  and 
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in  certain  disorders  of  the  vital  processes.      That  variety 

,  h  is  due  t>>  t!t>  r.n'.sh/nr  of  a  congenital  predJupotiHon  mnnife 
in  two  forms,  viz.,  as  a  general  obesity  and  as  one  that  is  confined  to 
certain  limited  areas.  In  general  <>},tsitif  the  adipose  tissue  even  where 
throughout  the  body  is  increased  in  volume.  In  the  tin 
obeeify,  -the  tumor-like  accumulations  of  fat  are  here  left  out  of  the  con- 
sideration,— the  excessive  development  of  fat  is  most  often  confined  to 
the  muscles  of  the  lower  extremities  (Fie;.  <;1  -  These  muscles  lucre*** 
in  volume,  but  at  the  same  time  they  lose  a  part  of  their  fibres  (atrophia 
musculorum  lipomatosa  pseudohypertrophica). 

Among  the  disordered  >>'!>>(  i  -  which  lead  to  u  jxttl,, 

mulaHon  of  tOt  must  be   mentioned:  tirst,  "   hu'n,(oun   )n 

second*  overkueing  of  one*§phy$ioal  ttrength;  and  third,  m 
as  is  observed  esj>ecially  in  connection  with  chronic  tuberculosis       li 
the  first  of  tlie  conditions  named  the  fat  will  be  •rally 

throughout  the  hod>  ;  whereas  in  the  last  the  accumulation  of  fat  is  gen- 
erally restricted  to  the  liver  (Fig.  *iOl,  where  it  lends  to  the  tisenee — at 
ie;ist  those  in  which  the-  fat  is  deposited— a  light  yellowish-brown   or  a 
straw-\  allow  color.     The  cause  of  the  fat-accumulation   in    the  first- 
named  condition  is  the  excess  of  nutritive  material  taken  into  the  s 
tern,  whereas  in  the  last-named  it  is  the  inability  of  the  organism 
decompose,   in   sufficient  quantity,  the  fat  received  into  the  bodj 
already  stored  there. 

If,  through  a  diminution  in  the  amount  of  nourishment  taken  into 
the  bod]  .  Of  through  a  deficient  formation  of  fat  in  tin-  body,  or,  finally . 
through  an  increased  activity  in  the  metabolic  processes,  the  < plant 
of   fat  which   belongs  normally  to   the  body  is  lost,  then  an  atroph> 
of   the    fat   tissue  will   be  established.     In  this  condition. 
processes  of  absorption  and  decomposition  of  the  fat  are  going  on,  thai 
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which  remains  in  the  cells  again  breaks  up  into  small  globules,  and  the 
conuectiw-ti^u.  ci-Uk  are  again  converted  into  small  rimmm  tifu  tininu 
cells.     If,  after  the  fat  has  largely  disappeared  from  the  spaces  between 
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tiie  shrinking  fat-cells,  a  serous  fluid  finds  its  way  into  the  tissues,  the 
fat-tissue — as  can  be  seen  with  special  frequency  in  the  panniculus  adi- 
poses of  the  heart — assumes  a  translucent  appearance,  not  unlike  that 


Fig.  61.— Lipomatosis  of  the  muscles  of  the  calf  of  the  leg,  together  wltb  atrophy.  (MBller's  fluid ;  car- 
■itne.)  Transverse  sections  of  a  normal  (a)  and  an  atrophied  (a.)  muscular  fibre;  a,,  transverse  section  of  a 
tabular  sarcolemma  containing  contractile  substance  In  a  condition  of  disintegration ;  b,  bands  of  connective 

*-,  e,  fat-tissue.    Magnified  00  diameters. 


of  mucous  tissue.  Hence  the  name,  which  is  often  applied  to  this  con- 
dition, of  serous  atrophy  of  fat-tissue.  If,  while  these  fat-cells  are  under- 
going atrophy,  pigment  is  deposited  in  them,  the  tissue  in  which  they 
lie  will  assume  a  yellowish  or  yellowish-brown  color, — a  condition  to 
which  the  term  pigment-atrophy  of  fat-tissue  has  been  applied. 

According  to  Voit,  the  body  may  store  up  fat  directly  from  the  fat  contained  in  the 
ingested  food,  or  it  may  elaborate  it  from  absorbed  fatty  acids  by  a  process  of  synthesis 
with  glycerin,  or  from  albumin  and  carbohydrates.  The  important  factor  in  the  metab- 
olism of  nutrition  is  not  the  oxygen  of  the  blood,  but  the  cell  itself,  whose  protoplasm 
possesses  the  power  to  convert  complex  chemical  compounds  into  simpler  ones.  The 
substances  most  readily  lending  themselves  to  this  change  are  the  albumin  brought  to 
the  cell  insoluble  form  and  the  carbohydrates.  Fat  is,  on  the  other  hand,  resistant,  both 
that  directly  absorbed  from  the  food  and  that  formed  in  the  body.  Now,  when  fat  is 
supplied  to  the  cell  in  excess,  or  when  the  metabolic  potential  of  the  cell  is  lowered  so 
that  it  is  unable  to  further  decompose  the  fat  which  it  elaborates  from  the  albumin 
brought  to  it,  fat  of  necessity  remains  in  its  protoplasm.  When  these  two  influences 
act  in  combination,  the  effect  is  of  course  greater.  Improved  nutritive  conditions,  ex- 
ercise, and  elevation  of  the  body-temperature  increase  the  metabolic  activity  of  the 
cells,  while  it  is  diminished  by  alcohol,  morphine,  and  quinine.  Obesity  depends  on 
assimilation  of  food  in  excess  of  the  ability  of  the  body  to  make  use  of  it.  In  its  pro- 
duction the  metabolic  power  of  the  cells  of  the  body  as  a  whole  maybe  normal,  or  it  may 
be  diminished  as  the  result  of  weakness  or  diminution  in  number  of  the  cells.  The  ac- 
cumulation of  fat  which  is  often  noticed  in  antenna  is  explained  on  the  ground  of 
diminution  in  the  cell-mass  of  the  body,  resulting  in  diminished  metabolic  power.  The 
deposit  of  fat  in  the  intermuscular  connective  tissue  of  atrophied  muscles  would  appear 
to  be  a  direct  result  of  the  diminished  metabolic  changes  in  the  paralyzed  muscle-tissue. 

According  to  Gautier  the  metabolism  of  proteids  in  the  cell  occurs  in  two  stages. 
In  the  first,  the  stage  of  ferment-action  without  oxidation,  or  of  hydrolytic  separation, 
uric  acid  or  analogous  substances  (urates  and  creatin  derivates)  are  formed  from  the 
protoplasm,  the  carbohydrates  at  the  same  time  being  converted  into  fats.  In  the  second 
stage,  that  of  oxidation,  the  sugars  and  fats  disappear,  both  those  originally  derived 
from  the  food  and  those  resulting  from  the  metabolism  of  proteids.  The  carbohydrates 
are  in  part  oxidized,  but  the  greater  part  of  them,  particularly  during  muscular  inac- 
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tivity,  are  converted  into  fat  by  a  simple  fermentative  proceaa  In  l1»  60VM  •  '  wWdn 
Ukim  amount  oi  cayboole add  la liberated,     Ultimately  the  fats  aim.  nn<k-rgooslif 
ami  disappear. 

B  <>o.  The  term  fatty  degeneration  i.s  applied  fa  I  ft  I  a  gen- 

eration in  which  fat  is  formed  from  the  albumin  of  the  ■  ■••!. -i 

.  bom  organic  album 

fat    thus    Eormed     manifesting 

itself  in  tli»«  shap. 

rod  dropi  of  difl 

within  the  ei'll-L 

Cells  which  are  in  the 
condition  of  fatty  degenera- 
tion    always    oonta 

recognizable  >ln,j 

colorless,  highh 
ing   (Fig.  62,  e,  and 

lOSoltlble    in    acetic 
acid,  Bombla  In  al  A  in 

ether.     Perosmie  arid    "tains 
these  dropl(  ■  black  (1 
6,  and  Fig.  66,  A.   : 
coloration  Wing  due  to  the  fact  that  the  fat  reduces  the  osmium    tetra- 
OXidfl  t«.  ■  Mack  osmium  lmlrate.      Tin  ir  number  ami  IUB  \  n  >  grvatlr, 
though  tin*  largest  rarely  attain  great  size.     Thus  heart-muscle  in  | 
dition   of  fatty  degeneration  <Fig.  f&J  Fig.  <»4.  /> ;  and  Fig.  ('><"»,  />)  shows 
in inute  fat-droplets  scattered  through  its  substance,  varying    in   number 
with  the   intensity  of  the 
preoesj,   but   which  eel- 
beoome   ecmglome- 

gethei    to    farm 

largo  drops. 

\  similar  apj>earnnce 
ia  prosonted  by  bver-oelhi 
(Fig.  68,  c,  d)  and  by  the 
ar  epithelium  >>(  th»> 
kidney  (Fig,  <*>,  A,  B) 
when  undergoing  fatty 
degeneration,    though    it 

should  be  said  tliat  here 

the   fat-droplets   are    fre- 
tl\  of  mater  irregu- 
larity  in   size,  ami   when 
tin-    process    is    far    ad- 
l    in    these  organs 
many    pj    fcbe    cells    E 
i ne  broken  n | ►  into  a 
/  detrihi8&  imposed  of 
rales  and  minute 

f..t  dropMs  (Fig.  82,    /). 
Fat  t  j    degenei 
ts    conm 
cells  (Pfe.   65,  1*.  0, 

and  muHcles,  as  well  as  epithelium.     When  many  cells  closely  sec 

■nditiou  is  usually  readih ■  n-o»gnizable  with 
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nawake't  tnuiurf;  airnialtiJ    ".U.i»lili>   mil*  ulnr  twn-     f.. 
uuKle  h—  midcrgm>e  tetty  itf  iMW inn.    *»*• 
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naked  eye;  the  more  readily,  of  course,  the  more  intense  the  proc 
tL  triking  the  color  of  the  tissue  involved,  ami  the  smaller  its 

Id-  olorless,   transpar- 

s,   like    the    intima  of  the 

heart  and  ><i  the  teasels,  assume  an 

itiab    appearance;    t  h  e 

ice  of  the  kidney  !>«■ 

comes  grayish,  and  when  the  process 

yellowish-white  and 

i  Hie;     the    )i»'art-iiiusrl<'     presents 

•  -llowish   and   sometimes    also   a 

tted  appearance  (this  latter  condi- 

being   due   to   the  existence  of 

•as  of  fatty  degeneration 
I  Fig.  ti4 1),  and  even  the  skeletal  mus- 
cles me  to  have  a  pale  yellow- 
isb-hrown  color. 

atained  in  liquids — as, 

•'sample,  tho.se  in  pas — frequently 

» extensive  fatty  degeneration, 

Bodiiik'    usually   in    the    disintegra- 

i  >A  the  cell.     The  same  is  true 

of  the  cells  of  coagulated  exudates. 

Fatty  degeneration  would  appear  to  depend  in  part  upon  a  change 

both  in  the  supply  and  in  the  composition  of  the  blood*  consequently 

in  the  nutritive  substance  brought  to  the  oallay~-  and  in  part  upon  Q  /W- 

dity  of  the  cells  themselves.     An  important  part  in  its  production 

is  undoubtedly  played  by  pi  raisU  ni  diminution  in  th*'  supply  of  oxygen  to 

the  cells,  as  a  result  of  which 


Fig,  «5.— FiUty  dtfgetii'nitioii  ol  Bta  r»-tml  «>i>i- 
thH1nl  eelta,  lfu>  vaplUary  endothetla,  and  DM 
■  -i«>,  hviihihthcrtu.  '  i  i,i-]iiiii(n|fV  mixture; 
safniniTii  A.  rrlnlft-nnw  tubule,  lln^t  vrttU 
fplthoiliiui  ini  In  a  suiic  of  fulh  il'iffnemtSnti, 
«u<l  <<»K»iilntii4f  n  hyaline  owri  (ft),  l*> »tli  tbewn  in 
tnin>\ >ts*'  nctton:  It.  intortubular  CM.iillurlt'a; 
C\  border  of  ■  Kl<>mtTi)lua<i>nUtluiug  fatty  epi- 
tlu-Uiil.  cells  ir  I  uipI  i-aMllarlwi  ui)  tu  tne  IntorW 
of  which  mtv  fiittv  rolls;  ..  limvman's  <sp»ule. 
Mmrnin^i  BOO  ittamatm. 
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an  increase  takes  place  in  the 
breaking  down  ol  albuutin; 
and  this  latter  change  in  turn 

is  accompanied  by  the  pro- 
duction of  fat  and  by  the 
excretion,  by  way  of  the 
urine,  of  the  nitrogenous  pro- 
ducts of  the  breaking-down 
process.  Accordingly,  fatty 
degeneration  may  be  observed 
in  a  variety  of  diseases,  as, 
for  example,  in  acute  anaemia 
following  any  considerable 
lass  of  blood  (fatty  degenera- 
tion of  heart  and  optic  oei 
in  chronic  anaunia  and  leukav 
mia  (organs  affected:  heart, 
liver,  intima  of  the  blood- 
vessels); in  narrowing  and 
occlusion  of  arteries  (part 
affected  :  the  area  supplied  by 
the  narrowed  vessel);  in  per- 

it  venous  congestions;   in  various    poisonings,  as    by  camphor, 
roiornL  and  certain  vegetable  fungi  (parts  affected:  heart, 

kidneys,  and  blood-vessels     especially  the  capillaries);  in  several 


■  .f  nraotas, 

of  the  hunt. 
litis.     <KI.'tn- 

legeiKTiiii"M. 
noised   wlL 
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of  the  infectious  diseases,  such  as  diphtheria  (kidneys,  leucocytes,  and 
heart),  pneumonia  (kidneys,  heart  [Fig.  66,  {>}) ;  and  in  chronic  ulcerous 
pulmonary  tuberculosis  (kidneys). 

In  the  infections  diseases  the  fatty  degeneration  which  takes  place  in 
glandular  organs,  in  leucocytes,  and  in  the  heart,  may  be  attributed  pri- 
marily to  the  effect  of  the  poisons  of  these  diseases.  It  must  be  remenv 
bered,  however,  that  an  elevated  b<xly-terai>erature,  if  continued  for  a 
long  time,  may  also  produce  fatty  degeneration  of  tie   org) 

Cells  which  become  detached  from  their  natural  posil  -  and  are 
transferred  to  some  new  situation  among  the  tissues,  are  al- 
undergo  fatty  degeneration:  and  the  same  is  true  in  regard  to  cast-off 
epithelial  cells  and  connective-tissue  cells,  and  in  regard  to  leucocytes 
which,  in  the  course  of  an  inflammation,  have  l.ft  tho  !>!<><  .d-\  easels. 
Furthermore,  a  large  part  of  the  cells  which  are  produced  in  tin*  course 
of  the  proliferative  activity  incident  to  iiitl-t  minatory  and  r«  generative 
processes,  and  of  those  which  are  developed  in  tumors,  dh>  alto  passing 
through  the  stage  of  fatty  degeneratioD;  and  the  chief  reason  why  thi^ 
hap  that  the  nutrition  which  thvy  receive  is  insufficient. 

This  fatty  degeneration  of  the  cells  is  usually  the  only  hist' 
ohangQ  which  we  are  able  to  demonstrate.     Nevertheless,  fatty  degen- 
eration !iia\   be  combined  with  other  degenerative  alterations.      Themott 
fregvent  combination  is  thai  cf  cloudy  swelling  and  granular  <t<  <f  ><<■  ration 
with  /nth/  degeneration}  and  we  may  also  encounter  fatty  • 
i  omotnaiton  with  hydropic  degeneration  and  the  formation  of  i  i  Fig. 

66,  c).     Both  of  these  combinations  are  observed  in  eases  of  \ 
and  in  inflammations  of  the  tissues.     As  a  general  rule,  f.itt  v  degenera- 
tion of  the  cellw  is  assoriatetl   with  a  \ari»t\  of  degenerations  of  Hal 
ground  substance  or  framework  (e.g.,  with  amyloid  degeneration  of  the 
connective  tissue  [compare  ,5  66,  ftg,  s\  j). 

The  .|ticsli..|,  whether  the  hit  which  is  bond 
(»l  ,»  ili-.n.  ihUvu  process  or  merely  represent*  an  accuinulaii 

I  i  ii  uiogt  case*.     It  !■  only  in  a   HjW  Inelaaoni  thai  tin'  prohlcin  Uadi 

mvsIIj  aMmmad  that  In  d&geoeimtivc  atrophy  ti"   (at  oo  nri  Is  tbe 
form  of  small  drops,  wh  hit  show  no  disposition  to  run  tags!  <-m  in  a  simple 

ii.ui.Mi«,t  adoaey  is  to  farm  large  drops.    Thia  aaeumptio  a«  rr- 

ity  of  tibia's,  hut  not  as  regards  all  of  them.     Ii  applies,  fnr  example,  to 
ih-il  muacles,  t>.  those  ol  the  heart,  to  non-striated  n 
•  r  band,  drops  ol  fairly  large aize  an-  found  in  fatty  ■!< . 
renal  epithelium,  and  when  the  liver  is  the  seat  of  this  pathological  ch 
and  large  ilr<>|.s  will  '  ,g.,  in  phosphorus  poisoning  ana  in  acute  \e)  low  atrophy 

Of  ilii-  Ii  vet  I 

In  addition  to  ts  It  must  not  be  a  In  simple  aocm 

.if  fiit,  tins  ■  ;>*,  and  tlmt  at  a  UtW 

I   when  the  accumulated  I  tobeabeorbed  dropi  break   . 

•mall 

If  from  a  mere  histological  examination  wa  are  nnabk  ireol  diasrt 

the  In  tin-  fat  ii  torn  ai  a  rule,  t«.  U 

ipieatiou.  pie,  If  fat  <l  found  in  cells  which  norm 

fat.  and  if  tin*  oiroumetancea  are  aucfa  that  we  can  exclude  an  Increased  ol   thi« 

hided  that  it  coiue.s  iroin  cell-albumln.  or, 
tti.it  rh.   ivIIh  of  the  pari  hit  undergoing  din  integration.      It  ""  only  when  we  ..  . 

w  i  th  tlaauaa  which,  on  tl m  band,  normally  serve  as  place*  ol  deposit  f"r  fat.  »■ 

he  tissual 
i  tons  diffl  rd  to  «i>-"'  i  thecaasof 

- 
how  much  ol   ii  brought  there  as  a  mere  deposit.  iaa  art*  still 

i  i>>  ill.'  ta.-t  th.  *  oas  of  degenera- 

tion ii  -.  hm  distinct  de]  Im  form 

of  nn  Inflltratl 
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I  not  an  exceptional  thing  to  find,  in  a  disintegrating  tissue,  and  particularly  la 
si  utejmtiinr;  brain  or  spinal-cord  tiBsne,  cells  which  are  entirely  tilled  with  fat  glot) 
1  at  the  tame  time  are  more  or  law  enlarged.     Owing  to  the  appearance  which  ttteao 
lis  present,  they  have  been  designated,  as  fat -granule  cells  (Tig.  87,  a)  or/at-fftBMtli 
./.  s       Many  authorities  lm\.  1  these  large  fat-granule  globules  to  be  tissue 

wb  indergone  fatty  degeneration — or.  in  the  case  of  the  bruin,  to  be  gan- 

glion cells  and  glla call*  whioh  have  undergone  fatty  degeneration.    This,  however,  la 
not  The  genuine  fat-granule  globules  or  cells  are  not  the  permanent 

tSaeoMVoella  irbli  li  haw  undergone  fatty  degeneration,  hot  rather  amoeboid  leuoo 
the  offspring  of  proliferating  jttnnaiieiiL  tissue-cells,  which  have,  in  their  phagocytic 

1  either  the  fatty  products  of  the  disintegration  of  a 
tife-  particularly)  or  else  fat  In  a  dissolved  atate  (which  after- 

ward, within  the  lenoocyte  or  newly  produced  cell,  reassigned  the  form  of  drope). 

A  cell  which  presents  appearances  of  fatty  degeneration  in  its  protoplasm  should, 
i  ar<;  ed  in  the  light  of  a  cell  which  has  to  a  certain  extent  begun  to  de- 

ad, aa  a  matter  of  fact,  this  degeneration  very  often  terminates  in  tin 

cells  which  are  thus  affected.     And  pet,  on  the  other  hand,  one  may 
hick  pos*e*s  a  protoplaam  thai 
.rex — an  evidence,  therefore,  that  in  these  cells  formative  vital  processes 
axw  St  ork.     In  other 

omnia,  then  cella,  u  long  ^-rT*agtaia  u  n.  n**^ 

M   their    nuclei   remain   in- 
aiu 
tu  an  integral  condition. 

Mnrke.  osmium 

le  is  reduced  only 

• 

whereas   paliaitln   and  ste- 

tpable    of 

direct  I  \    producing  this  re- 

ipiy  bind 

ort  How- 

!    Btiotl     ol 

ennimo  tetraoxide  which  in 
pelmitln 

and  ate:.  will  take 

phu-t   when   :! 

tia;  bol. 
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Ftti.  B7— Fut-jmuaile  cells  frwiu  un  ixlueinlc  centre  of  .softening  •«> 

lh.'    hi:. In        Muri-lil'i   thihU       <'.    \  "itf-KTUlllile    eell.s  J    I),    liltKNl.vrasel. 

Mnguill.it  28»i41ameti 


1 .     The     fats 
which  occur  in  the  hu- 

maD  hod\  BJPe  mixtures  of  olein,  pedmitiu,  and  Ht><iru>.     The  first  "f  these 
ia  liquid  ordinary  temperature,  the  second  melts  at  4<i°  C.r  ste- 

rin  Since  the  fatt v  portions  of  various  regions  of  the  body 

be  in  different  proportions,  there  is  considerable  variety 
as  regards  their  firmness  and  melting-point      As  fat  is  insoluble  in 
r  and  aqueous  liquids,  that  contained  in  the  eells  of  the  bodj  CMC 
h  in  Kmg  the  bsenea  is  not  dissolved  by  their  juices.    At  most, 

t  it  can  be  dissolved  in  the  blood,  lymph,  chyle,  and  bile, 
h  contain  small  quantities  of  soaps.     When  the  body  is  corded  after 
li  t<>  a  point  below  the  melting-point  of  the  contained  fats,  the  pal- 
d  and  stearin  separate  in  the  form  of  fiue  star-shaped  or  feathery 
needles  (Fig.  68,  which  are  commonly  called  margarirt  crystals, 

and  which  are  often  found  both  in  fat-cells  and  free  in  the  tissue- 
liquids. 

Cholesterin  iu  the  form  of  thin  rhombic  plates,  often  with  irregular 
>  s  (Fig.  68,  «),  is   frequently  deposited   in  areas  of  fat- 

crmtaiuiug  detritus  which  may  have  originated  from  extravasated  blood 
or  from  degenerated  masses  of  cells.  This  may  occur,  for  example,  in 
the  tunica  vaginalis  testis,  in  a  dilated  sebaceous  duct  or  gland,  or  in  a 
softened  area  of  the  iutiina  of  a  diseased  aorta.  When  the  substance  iu 
11 
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which  these  cholesterin  plates  form  is  Liquid,  they  ma\  often  be 
to  the  naked  eye  as  little  glistening  scales. 

Cholesterin  is  a  constant  ingredient  of  the  bile,  whieh  is  furnished 
by  the  mucous  membrane  of  the  gall-bladder  and  gall-ducts,  and  in 
which  the  cholesterin  is  held  in  eolation  by  the  bil. 
It  necurs  also  iii  the  medullary  sheath  of  nerve-tihrea.  and  in  small 
amount  in  the  blood,  whew  it  is  similarly  held  in  solution  In  tie 
and  soaps.  Burehard  believes  it  to  be  DUMOaf  in  small  amount  in  all 
the  organs. 

Water,  dilute  acids,  caustic  alkalies,  and  oold  alcohol  fail  to  dissolve 
cholesterin,  which  is,  however,  soluble  in  boiling  alcohol,  . 
form,  and  benzol. 

When  treated  with  a  mixture  of  8  parte  notwentrated  sulphuric  acid 
and  1  part  water,  cholesterin  crystals  assume  a  deep  carmine-red  color, 
beginning  at  their  borders,  ami  this  color  then  ilowlj  changes  inl 
let.     A  weaker  solution  (3  parte  sulphuric  acid,  1  part  water)  causes  a 


t*tf*r  of  iu«n»rln  i 
jjni'  •  of  fiuiivurtn  needle*.     JUfftilGwl  »tt  rllamrteri. 

\  iolel  coloration  <>f  the  &gefl  of  the  crystals.      Sulphnrie  SCld  cont 
a  tract*  of  iodine  colore  the  crystals  violet,  blue,  green,  and  red. 

The  source  of  i-hoh'sh  tin  is  not  clearly  understood.      It  is.   Inmv 

in  all  |>i"l>abilit\  an  intermediate  product  in  the  metabolism  of  j  <r  teide. 
Accordingly  it  is  euroiintered,  under  pathologies]  conditions,  in  tissues 
and  exudates  which  are  in  process  of  fatty  degeneration. 


VII.  The  Formation  and   Deposit  of  Glycogen  in  the  Tissues. 

jj  88,   Glycogen    j;    a   carbohydrate,    readily    convertible    into    buj 
which  is  obtained  chiefly  from  the  carbohydrates  of  the  food,  but 
may  also  b©  formed  from  albumin  and  from  gelatin. 

Glycogen  is  found  in  the  tissues  as  a  hyatitu  nor© 

often  situated  in  the  eelbhodies  than  elsewhere,  but  may  also  at  times 
lie  in  the  interoelli  teei  ol  the  tissue.     It  is  generally  found  in  the 

lorai  of  ■phonies  of  different  sizes,  and  in  the  cells  these  spherule 
usually  lie  rather  near  the  nucleus. 

Although  Bflyoogen  is  soluble  in  water,  there  would  appear  to  be, 
hug  to  Langhans,  some  difference  in  tin   degree  of  its  sahib 
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when  obtained  from  different  tissues ;  that  contained  in  the  liver,  kidney, 
pus-corpuscles,  etc.,  being  distinctly  more  easily  soluble  than 
that  from  cartilage  collfl  and  pavement  epithelium.  Hardening  of  tis- 
sues in  alcohol  makes  the  contained  glycogen  distinctly  less  soluble. 
The  glycogen  contained  in  the  liver  at  the  time  of  death  is  quickly  con- 
d  into  sugar  by  the  diastatic  ferment  of  the  liver. 

n  glycogen  to  assume  a  brotoniahrred  color.  To  avoid  the 
ion  in  water  of  the  glycogen  contained  in  fresli  preparations,  it  is 
-able  to  immerse  the  portions  of  tissue  for  examination  in  a  syrup? 
mixture  of  gum  and  iodine  (Ehrlicb),  or  in  glycerin  to  which  a  little 
iodine  lias  been  added  (Barfurth).  Sections  ol  tissues  which  have  been 
hardened in  alcohol  may  be  best  studied  after  treatment  with  a  dilute 
iodine  tincture  (1  part  tincture  of  iodine,  4  parte  absolute  alcohol)  and 
clearing  in  oil  of  origanum.  The  reaction  after  such  treatment  is  of 
considerable  duration. 

Glycogen  occurs  normally  in  the  liver,  in  the  muscles  (including  the 
•-muscle),  in  the  leucocytes,  in  the  blood-serum  (Gabritsehewski) , 
in  cartilage-cells,  and  in  almost  all  embryonic  tissues,  as  well  as  in  the 
foetal  membranes  of  young  embryos.  During  starvation  the  glycogen  of 
the  liver  uudergoes  diminution,  and  under  pathological  conditions  it  may 
disappear  eutireh  . 

In  diabetes  there  is  a  deposit  of  glycogen  in  the  epithelium  of  the 
particularly   in   that  lining  Henle's  loops,  in  the  isthmus  of 
li  the  cells  are  commonly  almost  filled  with  it,  leaving,  after  solu- 
tion in  water,  clear  spaces  in  the  cell-bodies.     In  the  blood  of  diabetic 
uts  both  the  intracellular  and  the  extracellular  glycogen  is  increased. 
In  fresh  inflammatory  exudates  glycogen  may  l>e  present  in  the  pna- 
oells.     The  leucocytes  of  the  blood  contain  glycogen  in  excess,  more 
particularly  in  conditions  of  cachexia.     Glycogen  has  also  been  observed 
in  tumors  of  various  kinds,  as,  for  example,  in  the  epithelial  cells  of 
condylomata,  in  eareinomata  and  adenomata  of  the  testicle,  in  endothe- 
tta,  iu  myxosarcomata,  enckondromafca,  and  sarcomata  of  bone,  and 
iy.  also,  in  these  same  varieties  of  tumors  when  they  are  |o- 
"l  in  other  tissues.     It  is  almost  never  found  in  tumors  of  the  breast 
inghaiib),  and  it  is  very  unusual  to  meet  with  it  in  eareinomata  of  the 
oh  or  intestine,  and  in  tumors  of  the  ovary,  of  the  kidney,  and  of 
Lymph-nodes.     It  is  also  absent  from  fibromata,  lipomata,  myxomata, 
osteomata,  nngiomata,  and  lei<  imyomata,  and  from  the  tissue  of  the  infec- 
tious granulomata. 

DOfdfUK  to  Langhans,  glyooffen  is  met  with  in  the  epithelium  of 
the  iKxly  and  portio  vaginalis  of  the  uterus,  but  is  absent  from  the  tubes 
and  is  very  scanty  in  the  cervix.  It  is  also  present  in  the  epithelium  of 
the  vagina  and  in  those  tumors  of  the  portio  vaginalis  and  of  the  vagina 
which  contain  stratified  epithelium.  Carcinomata  of  the  uterus  rarely 
i in  more  than  minute  traces  of  glycogen. 


VIII.  Hucous  Degeneration. 

Mucous  degeneration  has  its  physiological  prototype  in  the 
iction  of  mucus  by  the  mucous  membranes  and  mucous  glands,  and 
8  formation  of  mucus  iu  the  connective  tissue  of  the  umbilical  cord, 
of  tendons,  of  bursss,  and  of  sy  in  >vial  membranes.     In  the  umbilical  cord 
tie-  mucus  occurs  as  a  jelly-like  matrix;  in the  joints,  bursa?,  and  tendon- 
sheaths  it  forms  a  stringy,  clear  liquid. 
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The  formation  of  mucus  in  mucous  membranes  takes  place  in  rpifhe- 
UaH  ''lis,  called  beaker- or  goblet-cells   (Fig.  69,  a),  whose  cell-b 
are  in  great  part  occupied  by  clear  substance,  which  may  !*>  st;, 
with  hematoxylin.     In  mucus-formation  in  mucous  glands  the  epithelial 
cells  swell,  their  centres  become  transparent,  and  the  protoplasm  gran- 
ules become  reduced  to  small  groups  or  strings.     The  so-railed    mucus- 
corpuscles  of  the  salivary  secretion,  characterized  by  glassy  transparent 
contents  in  which  vibrating  protoplasm  granules  are  often  present,  are 
spheroidal  cells  which  have  undergone  mucous  degeneration. 
The  mucus  thus  formed  from  the  protoplasm  of  the  cells 
m  charged,  and  the  cell  n 

its  integrity  or  it   maj    be   comph" 
destro\  ad. 

The    formation    of    mucus    oc« 
under  pathological  conditions  (Fig.  69, 
rt)  in  the  same  manner  as  normally .     I 
catarrh  of  the   mucous   membranes  tin- 
stringy  excretion  which  forms  is  ehiedy 
fcbc  result  ol  ei  mncus-prodti 

by  the  oelfa  ol  the  mucous    p 
and  of  its  glands.     Pus-corpuscles 
BM0   undergo    mucous  dec  u.  in 

the  ooune  of  which  mucin  a 
pear  to  be  formed   from  the   nur|. 

mail  nuclei  (Koaaal).    In  mooooa  mem- 

- «-.  'iitainiug  c\  lindrical  epithi 
the  somber  of  beaker-caUa  is  great  h  b> 
I  as  me  reaolt  of  catena]  inflam- 
mation, and  the  exudate  often  contain* 
cells  which    have    undergone    complete 

muoons  degeneration,  and  which  a] 

as  (^lass;,    masses  <»ftelj    containing 
fine    I  Again,    the   a 

contain  mucus  in  I 
drops  of  various  I 

Just  as  in  normal  tissues,  so  also  in 
pathological,  the  epithelial  cells  | 
undergo  mucous  degeneration.  Thus  the  epithelial  lining  of 
the  man  and  of  RXOKMI  of  the  intestiue  may  often  contain  many 
ils  (Fig,  70,  a)  and  oatta  in  whieh  the  entire  cflMmdiee  hate 
changed  into  mucus  (6),  In  tie  •  s.  hea&ed  gelatinous  carcinomata  a  large 
I  art  ol  the  epithelial  cells  undergo  a  mucous  metamorphosis. 

A  Dtunbei  ol  me  oonftceffo  *4titu4  group  o/fmrnef  may  also  undergo  a 

..f  inueous  degeneration,  and  in  ooaeeanenee  aoqnira  a  gelatinous* 

•ar.nt   appearance.     Besides  connective   tissue   itself,    cartilage, 

fat,  booemanOW,  and  the  tissue  of  sarcomata  mav  be  mentioned 

as  belonging  to  this  class.     It  is  here  more  particularly  the  intercellular 

matrix  (Fig.  71,  h)  which  undergoes  the  mucous  chang- 

verted  into  I  homogeneous,  structureless  mass      The    -ells  themselves 

may  remain  unchanged,  nu  me  fatty,  or  may  also  undergo  mooona 

Deration,  in  which  case  the  whole  tissue  becomes  a  oleai  translucent 

mass,  with  scarcely  anything  left  to  suggest  the  original  tissue,  except 

here  and  there  connective-tissue  bands  and  single  cells  or  groilpe  of  cells 

leas  degeneratet  1 


Fig.  9>.~ Pi'kIik  i("ii  <<(  mm-ii*  tn»i<ic  tin- 
cptUieiUI  <-»'H»  of  mi  tuleiMHimkiuii  [»»l>  |hu>  of 
tt»imt11iawttoe.  (Aloobol;bNrawt»x)rlln  I 

,,.    n.ltlM-llmn    vM.h    . l.i. W-i-.nl.  r.M    llwmn- 

Otlltll    Ulf-   <• 

iihiw;  <  ,  loictpryU*  In  the  epithelium. 
Mwifiiin.Hi  im.iu.i, 
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The  stringy,  gelatinous  material  which  results  from  mucous  degener- 
ation is  qo  lingk  chemical  substance,  since  in  it  several  different  varie- 
ties of  muciu  and  pseudomucin  may  be  detected. 

The  mucins  — of  which  Beveral  kinds  may  he  distinguished,  accord - 
to  their  source,  as  submaxillary  mucin,  intestinal  mucin,  tendon 
mucin— are  nitrogenous  substances,  which  dissolve  or  swell  up  in  water, 
forming  a  stringy,  murous  liquid.  From  such  solution  they  are  precip- 
itated, by  alcohol  or  acetic  acid,  in  the  form  of  stringy  masses  which 
fail  t«>  rediasolve  in  excess  of  the  acid,  thus  differing  from  the  true  albu- 
minoids. They  dissolve  in  neutral  salt-solutions  and  in  caustic  alkalies 
and  alkaline  carbonates,  gradually  forming  alkali  albuminates  in  the 
latter. 

.ill  mucins  contain  both  nitrogen  and  sulphur,  the  percentage  of  car- 

oitrogen,  and  sulphur  varying  somewhat  in  the  different 

By  proper  treatment  a  carbohydrate,   called   animal   gum 

(Landwehr,   Hammarstem,   may  be  separated  from  the  mucins;   and 


^k£j 


;v< 


Km;.  :i. 


t.j.iib4>itaf  •■••ii»  wbkli  hAve  uwlerftoiw  mnoou  Ownemtlon.  rn>m  a  •'vnOwlcrnmw  of  the  ovary, 
which  are  only  slightly  affect*".!  j  />,  odta  which  show  u  high  dPffive  or  mucous  degeneration.    Magnl- 

:  l. ~  Mucous  degeneration  of  u  >  Mrttevatw  u.)    a, 

1 1  tissue ;  b,  tissue  tnat  has  undergone  mucous  degeneration.     .MiignlNcd  IlfiO  dlurnetere. 

mueiu  mav  therefore  appropriately  be  called  a  glvcoproteid  fPfannen- 
I). 

Pseudomucin  in  also  soluble  in  water,  appearing  then  as  a  mucous 
liquid,  from  which  alcohol  throws  it  down  in  the  form  of  stringy  flakes, 
which  ;ir«*  again  soluble  in  water,  Acetic  acid  does  not  precipitate  it. 
Ou  boiling  with  dilute  mineral  acids  a  carbohydrate  is  formed  (as  hap- 
in  the  case  of  mucin)  which  reduces  copper  sulphate  in  alkaline 
solution  (Pfannenstiel). 

According  to  Pfannenstiel,   pseudomucin  occurs  especially  in  the 
I. m  cystadenomata,  and  the  peculiar  gelatinous  and  mucous  consis- 
tence of  the  contents  of  these  c.\sts  is  due  to  its  presence.     It  is  pro- 
dnoed  bj  the  epithelium  of  these  tumors  (Fig.  70),  and  in  forming  this 
rial  these  cells  undergo  changes  analogous  to  those  described  in  dis- 
ug  the  formation  of  muciu  by  epithelial  cells.     In  all  probability 
.  •  latinous  substance  found  in  gelatinous  careinomata  is  a  substance 
I  to  pseudomucin  or  metalbumin — i.e.,  there  are,  according 
to  Pfannenstiel,  several  varieties  of  pseudomucin,  of  which  the  two  men- 
d  are  examples. 

The  mucin-like  substance  contain  e  synovial  secretion,  which  is  coagulated 

by  acetic  n.  rcraki,  from  uucleo-albuniiu   in  that  it  contains 

lad  from  ordinary  mucin  in  its  different  behavior  when  treated  with  Uie 

not  converted  l>y  them,  on  boiling,  into  a  reducing  substance. 

>fl  has  obtained  from  the  jelly-like  content*  oi  an  ovarian  cyst  ■  substance 
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which  resembles  mucin,  and   lo  which  hehaspivi-n  the   name  of  jinrux 

from  pseudnniucin   in  on*'  mpeOt,  viz.,  it    is  abh-.  without  D6UUJ  ]<re\  luusly  bulled  in  ft 

diluted  ariil,  to  radnee  the  <<xule  of  copper  from  an  alkaline  notation. 

IX.  The  Formation  of  Colloid  in   Epithelium,  and  Epithelial  Hyaline 

Concretions. 

§  04.  The  production  of  colloid  by  epithelial  cells  is  n  process 
closely  related  to  the  production  of  mucus  by  the  sain.-  oeUs.  The  col- 
loid is  partly  secreted  by  gland  cell-*,  and  in  part  it  fBDWOBJi  a  trans- 
formation nf  entire  colls  into  this  material.  Under  physiological  con- 
ditions oolloid  oooam  in  the  thyroid  gland  (Fig.  72),  where  it  ... 
the  form  of  hyaline,  somewhat  /fan,  colorless  or  slvjhthj  colored, 


m. 
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Flo.  72. 


1Mb  II 


T^-tVolioldtatRpcclinMU^TOfromaoftnlMB^dth^ijdirlMd.  i  AtootK4;fa«n«t 

mini  wtthx'ih-.  /,.  f,.]ii,i.-  witiiu  imam;  < .  i,miiw««! 
with  urtay.    MAgiiltlol  mi  .numeiura. 

nt.-^tocn<UnanfoollokllottioU)rrntdcta«L  (From  Bond.)  a,  Oottold ;  b,  •ocreUos  c*U»  c 
in«-  punt* 


-,  which  first  til!  the  follicles  (r),  but  may  also  extend  int 
\\  iiij»li-vt-ssi  Is  of  the  thyroid  gland.     The  pftiholOffioal  accumulatiou  of 
colloid  OOOUII  both  in  normal  glaud-tissue  and  in  that  which  repmi 
■  pathologies!  new-growth.     This  accumulation  causes  u  more  or  lees 
marketl  distention  of  the  follicles,  and  also  at  the  same  time  a  corre- 
Rpouding  "f  enlargement  of  the  affected  glands.     The  term  e«>l- 

foid  goitre  or  bronchocele  is  applied  to  this  condition, 

The  ts  plea]  secretum  of  colloid  is  charact.ri/<  d  bg  the  formation  of 
small  lumps  and  globules  of  an  homogeneous  material  within  the  e] 
Hal  cells  {Fig.  T.'o,  and  a  few  of  these  cells  TOK\  be  entirety  tilled  with 
the  mat. rial.      When  the  tendency  to  develop  this  mat  iiiustnilh 

Strong  and  of  an  at.\  pical  character,  cast-off  cells  may  undergo  a  trans- 
formation  into  the  hyaline  colloid  substance. 

The  colloid  substance  of  the  thyroid  gland  is  found  to  In 
MSB.  wheu  it  is  subjected  to  a  microscopic  examination,  and  from   its 
appearance  it  seems  proper  t"  eall  it  tfuheUtrt  kualin,     Assntlt 
tains  no  cellular  elements,  but  ooonsirinellj  oils  in  rations  sue:-     : 
degeneration  may  l>e  present.     Neither  hardening  in  alcohol  nor  the 
employment  of  acetic  acid  produces  a  clouding  of  this  rabetSBCe  or  | 
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K!<:.  74.    nrinltomus  tubules  whl<h  aw  SUtefl  ami  tlllM  «ftg 
colloid.    (Mtiller'»  n  '>xylin;  eosltU    JrtiignJM  250 

iBuneters. 


2 

Fi 


ipitation  in  the  form  of  threads,  as  happens  when  inucus  is  tkua 
.ted.  lly  means  of  Van  Gieson's  staining  method  colloid  is  given 
orange- iv.l  Dolor,  whore- 
the  connective  tissue, 
r  tliis  method,  re- 
o'i\»'8  a  fuchsiu-red  stain. 
At  the  same  time  it  should 
be  borne  in  mind  that  the 
substance  \vlii<li  is  con- 
tained in  the  follicle  of 
the  thyroid  gland,*  and  to 
hick  the  name  colloid 
is  ^iven,  does  not  always 
present  the  same  physical 
"araeteristies.  Tims,  for 
ixam pie,  it  is  firm  at  one 
time.  Bad  quite  soft  at 
another — in     some     cases 

being  even  fluid  or  at  least  readily  soluble  in  water.  Instead  of  remain- 
ing homogeneous  when  soaked  in  alcohol,  it  may  assume  a  granular  a]>- 
aranee  or  may  develop  cracks,  through  shrinking  of  its  substance, 
inalh.  staining  mixtures  do  not,  always  affect  it  in  the  same  way. 
Our  knowledge  of  the  chemical  composition  of  colloid  of  the  thyroid 
gland  is  very  imperfect,  and  it  is  highly  probable  that  the  material  con- 
tained in  the  follicles  is  not  always  of  the  same  nature.  It  is  likely  that 
it  is  an  albuminous  body,  and  that  it  is  united  with  the  active  substance 
of  the  thyroid  gland — ike  iodothyrin. 

After  the  thyroid  gland  the  regions  in  which  epithelial  colloid  is 
most  often  observed  are  the  following:  the  glands  of  the  hypophysis 

cerebri,  the  uriui- 
ferous  tubules  of 
diseased  kidnevs 
(Fig.  74,  /),  the 
1  in  stale  gland 
(Fig.  7r.,  r/>,  cysts 
of  the  parovarium 
(Fig.  75,  <J\  and, 
more  rareh  .  other 
glands.  Even  in 
the  last-named  or- 
gans the  colloid 
may  occur  in  the 
form  of  a  smooth, 
homogeneous 
mass,  oompletelj 
filling  the  affected 
portion  of  the 
gland.  Then, 
again,  the  colloid 
may  be  observed 
in  tke  shape  of 
hyaline  and  in  part  laminated  concretions  (Fig.  75,  d,  and  Fig.  7',. 
d),  of  more  or  less  firm  consistence. 

It  must  not  be  assumed  that  these  last-named  formations  are  iden- 


Fio.  7S.— CoIWd  concretions  In  cyst-llkf  dllatwl  ru'Milw  erf  th*  parovarium. 

"    :  Van  Gieson's  staining  uiIm  Glandular  tubules  ot  the 

"  :  C  cjatt  oontalnliiK  colloid  concretions,  (rf).   Mafipilflwi  a)  dlam- 
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tical,  as  regards  their  chemical  composition,  with  the  colloid  material 
found  in  the  thyroid  gland.  The  only  thing  which  they  possess  in 
common  is  this :  they  both  represent  transformed  protoplasm  of  gland 
ceU8—&  material  which  is  hyaline,  which  possesses  a  certain  degree  of 
firmness,  and  which  does  not  respond  to  certain  chemical  reagents  in  the 
same  manner  as  does  mucin.  These  concretions,  accordingly,  may  also 
undergo  changes  which  necessitate,  on  their  part,  a  different  behavior 
in  the  presence  of  certain  micro-chemical  reactions.  This  is  particularly 
the  case  with  the  prostatic  concretions,  which  often  give,  in  the  presence 
of  iodine,  a  reaction  that  has  led  some  to  speak  of  them  as  being  com- 
posed of  amyloid  material  (compare  §  67) .  The  proof  that  they  consist 
of  cell-material  which  has  been  converted  into  hyaline  substance  may 
be  furnished  not  only  from  the  mode  of  development  of  these  prostatic 
concretions  but  also  from  a  study  of  renal  colloid.     Unfortunately,  in 


Fig.  76.— Section  of  an  nypertrophled  prostate  containing  concretions.  (Mailer's  fluid ;  hsematoxyhn ;  eoeln.) 
a,  Stroma ;  o,  glands ;  c,  dilated  glands ;  a,  concretions.    Magnified  45  diameters. 


the  case  of  the  latter,  it  is  only  under  certain  special  conditions  that  we 
are  able  to  exclude  the  participation  (in  the  formation  of  this  material) 
of  the  albumin  which  is  derived  from  the  glomeruli. 

The  name  colloid  is  a  collective  term  which  is  applied  to  a  great  variety  of 
formations  that  possess  only  certain  physical  attributes  in  common.  There  is  also  a 
great  divergence  of  opinions  among  authors  in  regard  to  the  use  of  the  term.  Von 
Recklinghausen,  for  example,  includes,  under  the  conception  colloid  degeneration,  the 
mucous,  amyloid,  and  hyaline  forms  of  degeneration,  and  he  also  places  in  the  same 
category  the  formation  of  epithelial  colloid,  hyaline  degeneration  of  connective  tissue, 
the  hyaline  coagulation-necroses,  and  the  hyaline  thrombi.  Marchand,  on  the  other 
hand,  gives  to  the  term  a  more  limited  scope.  Nevertheless,  he  includes  under  the  idea 
of  colloid,  the  production,  by  epithelium,  of  certain  varieties  of  mucus  (particularly  in 
tumors),  and  various  hyaline  formations  in  connective  tissue.  Inasmuch  as  colloid  is 
not  a  well-defined  chemical  substance,  and  inasmuch  as  the  different  stains  do  not  permit 
us  to  draw  a  sharp  dividing-line  between  it  and  other  substances  which  present  a 
hyaline  appearance,  I  believe  that  our  best  course  is  to  apply  the  term  only  to  those 
products  of  epithelium  which  present  a  hyaline  appearance  and  yet  at  the  same  time  do 
not  possess  the  characteristics  of  mucin.  In  accordance  with  this  belief  I  have  also 
classified  as  belonging  to  the  colloid  formations  the  epithelial  concretions  which  have 
hitherto,  at  least  in  part,  been  included — by  reason  of  their  behavior  in  the  presence  of 
iodine  (brownish  or  bluish  coloring  produced  by  weak  iodine  solutions) — among  the 
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•jnylotd  i>i<«ltu  osition  is  made  to  the  suggestion  that  thsfs  concxetioni 

twclassirk-d  among  the  colloid  formations,  Lhey  may  also  be  placed  under  the  beading 
I  epithelial  hyalln.     I  belu-w\  however,  that  in  iln-  LntttEWtof  Blear- 
ae*  it  ia  bettor  to  restrict  the  see  of  the  term  byalln  to  conjunctival  producta  (J  I 

it  astomarj  to  reckon  aa  epithelial  byaiin  fkeratohyelin?)  the  hi/aline 

which  have  been  described  by  Russel,  Klein,  an<i  others,  which  in 

.Is,  and  which  i  ry  deep  stain  from  fochsin 

•  v  Gram's  method  or  by  Weigert's  fibrin-staining  mixture. 

Through  some  strai  VS  been  bald  BO  be  parasites. 


X.  The  Pathological  Cornification  of  Epithelium. 

ILie  cornification  of  the  surface  epithelium,  over  the  entire 
surface  of  the  body,  is  a  physiological  pxoosssj  the  Boost  prominent 

•  of  which  consists  in  tLe  fact  that  the  cells  in  the  most  superficial 
portioDfl  of  the  prickle  layer  of  the.  stratum  gcrniiiiativum  assume  a 
bars-like consistence.  This  cornification  takes  place  first  si  the  periph- 
of  the  cells  and  in  the  prickle-like  procOQSOS  which  hind  the  cells 
•  th' 7.  while  at .the  same  time  the  interior  EN  n'tions  and  the  nucleus 
shrink  to  such  an  extent  that  the  cells  as  a  whole  become  mere  thin,  flat- 
tened,   horn-like  scales.     This  horn\    substance,  or  krrofitt,    is  a  very 

resistant,  modified  type  of  albumin,  which  possesses  au  homogeneous 

mpositaon,  and  is  capable  of  resisting  digesti on  by  the  juices  of  the 
stomach  or  of  Que  pancreas, 

As  a  concomitant  phenomenon  of  corniticatiou  may  he  mentioned  the 
fact  that  peculiar  small  bodies  and  globules,  which  have  a  hyaline  ap- 
pearance and  look  as  if  they  inight  be  composed  of  colloid,  and  which 
assume  an  intense  coloring  when  nuclear  staining  fluids  are  employed, 
make  their  appearance  among  the  cells  of  the  prickle  layer.  The 
material  of  which  thftflO  bodies  sre  mm  posed  has  been  called  by  Wal- 
deyer  kercUckffaUn.  At  those  places  in  the  skin  where  the  horny  layer 
is  thicker  than  elsewhere,  there  will  be  found  s  sharply  Hunted  layer  of 

cells  containing  thiskeratohyalin,  and  to  this  layer  the  name  nf  ttrahUH 
pin nnl< mum  has  been  given.     At  those  spots  where  the  horn;  layer  is 
liat  thinner  than  it  is  in  most  places  this  stratum  granulosuni  is 
bnperfectij  detaloped  and  presents  breaks  in  its  continuity . 

Pathological  processes  of  cornification  occur  in  a  variety  of  different 
forms.  In  the  first  place,  there  may  t»e  an  increase  in  the  production  of 
horny  material  throughout  areas  of  small  or  of  large  extent,  and  as  a 
result  we  shall  have  conditions  <»f  hypertrophy  of  tht  horny  foyer  nf  thr 

compare  Chapter  V.,  £  80)  or  hyperkeratosis!  if  that  term  is 
preferred.  This  pathological  phenomenon  may  be  of  a  primary  nature, 
— i.e..  it  may  be  due  t<>  some  internal  cause,  such  as  a  predisposition 
located  in  the  skis  itself  (ichthyosis,  lichen  piliaris), — or  it  may  also 
1  e  its  origin  to  external  influences,  such  as  mechanical  injuries,  infeo- 
mflammatious  (callosities,  corns).  Then,  in  the  next  place,  the 
process  of  cornification,  as  it  occurs  in  the  skin,  may  be  subjected  to 
disturbing  influences,  and,  in  consequence  of  these,  certain  pathological 
manifestations,  sufficiently  marked  to  be  recognised  even  by  the  naked 
eye  (e.g.,  desquamation  of  the  skin  in  the  form  of  scales),  make  their 
appearance.  To  these  manifestations  the  name  fxti-trfarfifast'x  has  been 
K'iven      They  occur  especially  as  sequelae  or  as  concomitant  phenomena 

ns  of  the  epidermis  and  of  inflammations  of  the  corinm  and 
the   papillary   body.      They    may  also  sometimes   occur  without  any 
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recognizable  cause,  and  when  this  happens  neither  the  process  of  corni. 
ficatiou  nor  the  formation  of  keratohyaliu  seems  to  be  msluibsdi 

Finally,  pathological  cornification  often  occttn  at  placet  in  the  body 
where  under  normal  conditions  if  either  does  not  nrmr  uf  nil, 
its,  If  only  fa  ,i  feehlt  »»iou>r.     Thus,  for  example,  in  the  skin  itself  the 
horny  change  may  extend  to  the  outlet  channels  of  the  u  glands 

and  to  the  hair  follicles  (ichthyosis).  Thou,  in  the  next  place,  patina 
logical  corniticatious  OOCni  not  infrequently  in  the  mncoiiH  membrane  of 
the  mouth,  in  which  locality  they  take  the  form  of  white  thickenings  of 
the  epithelium  or  even  sometimes  (>f  hair-like  formations  (hairj  tonj 
This  horny  change  is  observed,  furthermore,  in  the  mucous  meml 
of  the  middle  ear.  in  the  mastoid  cells,  and  in  tic  deBOenditlg  uriuan 
channels  {formation  <>/  cholesteatomata),  and  in  Chase  places  it  ami, 

BO  the  production  of  scales  of  a  glistening  white  color. 

It  is  also  not  an  unusual  thing  bo  QDOOIintef  //■<  , 
change  in  concert,  especially  in  cancers  of  the  skin,  in  which  the  !, 
SOSleS  are  generally  fnund  in  the  form  "f  halls  which  resemble 

pearls.    The  same  horoj  products  are  also  encountered  is  'hate8teato~ 

in' i tn  nf  tin'  j>iu  itittl  t>f  the  nt'tnti. 

The  pathological  horn]  ah  sags  in  mucous  membranes  and  ii 
is  either  limited  to  the  hardening  <»f  the  cell-en  v* lope  and  the  shrinking 
of  the  cell  as  a  whole,  Off  else  it  is  combined*  as  it  is  in  typical  corn  i  fica- 
tiou. with  the  production  of  keratohyaliu.  This  latter  process  and  the 
coruification  of  epithelial  oells,  especially  in  cancers,  often  occur  with- 
out any  regularity  in  their  distribution. 

According  to  BtatftBktng  anil  Ern.si    thfl   k»i  ;H.  ►Ivyali  n  fTSOSkSSN  dtt  D  Uie 

nucleus,  rod  rapmenl  i  tironatln  v.  1* i t-ii  baa  Mopped  Eroso  the  iracU  il  tbla 

Mtioijfd  the  fact  that  the  nuclei  lose  tin  ir  chromatin  alnm 
with  the  appearance  of  the  keratohyaliu 


XI.  Amyloid  Degeneration  and  Amyloid  Concretions. 

£  <W3.  Tim  term  amyloid  degeneration  lH  applied  to  a  peculiar  de- 
generation of  the  connective-tissue  elements  of  blood-vessels,  in  the 
course  of  which  an  albuminous  body  (called  amyloid  tubetance)  is  do- 
posited  in  the  part*  affected.  As  a  result  of  this  alteration  tl 
increase  in  size  and  assume  a  pecuUar  UKUBff  appearance.  The  degen- 
eration may  occur  in  almost  all  the  organs  of  the  bodji  but 
frequently  met  with  in  the  spleen,  liver,  kidney*,  intestine.  st"inarh. 
suprarenal  bodies,  nanOTOll.  and  in  the  1\  mph-glauds.      It   is  an 

I  often  in  fat-tissue,  in  the  thyroid  gland,  >Tl  the  aorta,  in  the 
heart,  in  the  muscles,  in  the  ovarfes.  in  the  uterus,  and  in  the  m 

passages. 

\\  !  isive  it  is  readi!  i/.able  b\  the  naked  eye,  as 

afFeoted  parts  present  a  translucent  waxy  appearauee  [lardacec 
on). 

In  the  spleen  the  change  occurs  most  frequently  in  the  region  of 
glomeruli,  which   may   become  completely  changed  Into  homogeneous, 
transparent  bodies  (Fig.  77,  b)  resembling  grains  of  boiled  SagO,  whence 
this  form    of  amyloid   spleen    has    come   to  l>e   called   th>  /»///. 

When  the  amyloid  degeneration  is  present  also  in  the  spleen-pulp,  more 
or  less  distinctly  recognizable  waxy  lines  and  streaks  appear  i 
surface.     At  times  almost  the  entire  sulistance  of  the  spleen  may  be  thus 


AMYLOID   DEGENERATION.  1  7tf 

affected.  The  spleen  is  then  enlarged  and  feels  hard,  and  may  look  as 
if  composed  entirely  of  wax  tfardaceouM  epkeri). 

The  hr, ,-,  when  the  amyloid  degeneration  is  well  marked,  increases 

in  size  and  becomes  more  resistant.     When  a  section  is  made  through 

tie    organ  it  will  lm  seen  that  the  tissues  present  a  translucent  appear* 

.  somewhat  like  that  of  pork.     The  liver-tisane  lying  between  the 

I  amyloid  substance  is  in  some  places  of  a  brownish  color,  in 

others  rather  yellow,  from  the  presence  of  an  abundant  quantity  of  fat. 

The  kidney,  when  in  a  condition  of  marked  amyloid  degeneration, 
may  also  be  enlarged  and  hardened,  and  when  cut  open  it  may  show, 
upon  tlif  cut  surface,  hyaline  lardaceous  spots  and  streaks  that  haffl  B 
firm  cousistence.  More  frequently  it  presents  the  picture  of  a  white, 
tatty*,  swollen,  or  normal-sized  kidney,  iu  which  only  here  and  there 
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hyaline  masses  or  streaks  can  be  seen,  or  in  which  the  spots 
b  hare  undergone  amyloid  degeneration  can  be  distinguished  only 
after  the  tisanes  have  been  treated  with  iodine. 

In  the  intestine  and  in  tho  lymph-glands  the  amyloid  degeneration  is 

not,  as  a  rule,  distinguishable  without  the  aid  o!  the  microscope  and 

chemical  reagents;  and  the  same  thing  is  true  in  regard  to  the  other, 

EFected,  organs-  the  adipose  tissue,  the  heart,  the  large 

trunks  of  the  blood-vessels,  the  thyroid  gland,  etc. 

The  substance  which  is  deposited  iu  amyloid  degeneration  forms  for 
the  most  part  shining,  homogeneous  masses  which  develop  a  peculiar 
ritfi  iodine  and  urith  some  of  the  aniline  dyes.  Iodine  in  water, 
or,  better,  in  a  solution  of  potassium  iodide,  when  poured  over  amyloid 
tissue  OBOBSfl  the  amyloid  substance  to  assume  a  dark  mahogany-red 
color.  In  thin  sections,  under  the  microscope,  this  reaction  differen- 
tiates the  iimvloid  substance  very  clearly  from  the  pale-yellow  surround- 
ing. 78,  b). 
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In  very  well-marked  amyloid  d»  .  n.  w  )i<n  tin-  tissues 

an  almost  wooden  hardness,  this  reaction  sometimes  rasuta 
dttetion  of  a  tiolet  or  bluish  or  green  color;  ami  specimens  whi< 
been  changed  to  a  man  Dolor  by  the  action  ol  iodine,  when  treated 

with  dilute  sulphuric  acid  or  with  solution  of  chloride  of  /inc. 
similarly  turn  red*  violet,  blue,  ox  green,  or,  "ii  the  other  hand.  Ike 
original  mahogany  color  may  h i r 1 1 1 >1  >  In-  intensified.    This  rea 
rer,  often  nTwatitfsnti 
The  aniline  dye  known  us  methyl  videi  eolocnanrj  Loid  ral 
ted  I  Pig.  T9,  ".  ft),  while  the  healthy  beene  if  .it  the  mom  uued 

blue  or  deep  violet. 

Virchow,  on  account  of  this  i>eeuliar  reaction  with  iodine),  WM 

t<»    look    upon     tlo* 
amyloid  bqI -.-  . 
I  body  devoid  «>f  ni- 
trogen and  donety  ro- 
lated  to  Qeflnlon 

in-li.      Iu   r« 

ing    this    eonclni 
he  was  influence*!  bj 
the    Coot    that   oettn- 
lose,     when      trej  t<  il 
with  iodine  and  • 
oentrated     sulpi 
a.  id.  assumes  an  in 
tense  blue  color,  and 
similarly    starch    be- 
f    an    uln.i 
marine     blue     when 
treated    with    iodine 
■lone.      Virchow    ac- 
cordingly    gave 
Dame  enj  laid  to  Hm 

newly  discovered  • 
stance.       It   was    noi 
until      several 
later  that  Friedreich  and  Kekule  demonstrated  that  the  so-called 
Udd    ifl   in    itMititj  a   nitrogenous  substance   of   an  albuminous  oaf 
iding  t<^  Tsehermak  it  is  a  ooagulatt  <i  albuminous  substance. 
The   peculiar  R  -  f   amyloid  substauo  s   it  possible  to 

<!•  keel  its  presence  in  the  baenei  In  easei  Kn  which  it  is  present  in  such 

small  amount  as  to  Dt  quite  invisible  without  the  aid  of  iodine      In 

applying  the  teat  to  fresh  ktatme,  oare  ehoold  be  taken  to  wash  out  the 
blood  Eeetly  as  possible,  since  the  color  resulting  from   I 

liiuation  of  the  red  lnemoglobiu  and  the  yellowish  l-n  >u  n  iodine  M 

ilos.ly  resembles  the  mahogany  red  «>f  the  amyloid. 

Amyloid  is  very  resistant  to  acids  and  alkalies.  It  is  not  changed  bj 
■looholand  chromic  acid,  and  it  is  only  sl<  b\   the  changes 

of  putrefaction. 

Amyloid   material   is  deposited  in  tin-  framewen  ><«l- 

VeSScI*  ini'l  ,<  iis>n,  ,   m,  I  ,,,,.,->     nirrtirnlnyfi/  in  tin-   irttlls  llnin- 

<>f  tin  Hiimll'i  •  Living  cells  are  not  affected  by  H.     In 

niM-tivc  tissue  the  amyloid  material  would  appear  to  1 
between  the  connective-tissue  fihr. 
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1m  the  acini  of  the  liver  the  amyloid  material  is  found  iu  close  prox- 
uuitv  bo  the  capillary  tubes.    The  endothelium  (Fig.  8<>,  c)  la  covered 

ao  ifs  cmfeur  side  by  a  more  or  less  thick   layer  of  homogeneous,  glass\ 
Hubtst  aed  wh<«llv  «<f  amyloid  material.       Tim  liver-cells  be- 

i  the  amyloid  masses  ate  either  Mill  preserved  (Fig.  HO,,  a)  or  they 
tuny  be  oompreaaed  and  already  undergoing  atrophy,  or,  finally,  the\ 
bare  disappeared  altogether.     They  often  confcaiu  fat.     Tim  Urgei 
l-Yeesela  of  the  liver  also  at  times  show  amyloid  changes,  more  par- 
ticularly in  the  media  of  the  arterii  a. 

In   the  kidney  (Fig.  HI)  the  amyloid  is  found   most  abundantly  in 
prallfl  of  the  vessels,  the  vessels  of  the  glomeruli  \h)  being  moder- 
swoUen  and  homogeneous,  and  similar  homogeneous  deposits  oc- 
curring also  iu  the  arteries  (i),  veins,  and  capillaries  (/.»  of  other  parts 
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ol  itic | oUtclet  un>l  |>nl[>  .-r  Tlie spleen.    (AlflOtool;  BMttUfl  vJul«-i ;  imln- 
i  narked  rtatcuf  amyloM  iHtviieratloii  ;  r,.  ttulfi  tlwtieln  vrtxieb  tbede- 
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of  the  kidney.     In  the  mucous  membrane  of  the  intestine  the  amyloid 
bo  occurs  in  the  walls  of  the  blood-vessels  more  particularly. 
In  fat-tissue,  which  is  often  extensively  affected  with  amyloid  dis- 
ease, the  waxy  material  is  (bund  both  in  the  walls  of  tin*  blood-vessels 
and  in  the  connective-tissue  stroma,  so  that  at  times  the  thin  connect iw - 
ieath  of  the  fat-cells  maj  be  converted  into  a  clear  hyaline  snh- 
Iu  the  spleen  it  is  the  oonneotrre-tiKsue  framework  and  the 
walls  of  the  biood~vessels  which  are  more  eapeoially  affected  and  which 
become  much  thickened  (Fig.  7l>,  ".  6),    In  striated  muscle  it  [a 
the  perimysium  internum  and  the  sareolemma  which  are  involved.     In 
glandular   organs   possessing   a  tunica  propria— as,    for  example,   the 
mucous  glands  and  the  kidney  -  this  membrane  may  also  l>e  affeeu  d  and 
swell  to  a  very  considerable  extent. 

The  results  of  amyloid  degeneration  which  make  themselves  ap- 
parent to  the  eye,  and  which  in  a  measure  account  for  the  perversions 
of  function  observed  in  cases  of  amyloid  disease,  are  ike  pronounced 
change  i»  etnudture  <>f  the  affected  tissue,  and  the  degenerative  change* 
which  /"Arc  place  in  the  cells  of  the  affected  organ  and  <  ventnattti  cause  (if  w 
hcHtappear  entirety.     Amyloid  <lis<ase,  consequently,  has  a  distinctly 
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degenerative   quality.       The    connective    tissue   itself    is   permanemlli 
Aged,  as  the  insoluble  amyloid  substance  apj>ears  never  to  lie  re- 
moved from  it. 

Tli«'  deposit  of  amyloid  material  in  the  blood-vessels  leads  to  very 
considerable  thickening  of  their  walls,  and  at  the  same  time  to  narrow - 


&*&i 


kT    *>?* 


I  *  * 


•    *. 


^ 


iMtrtll  full  ) 


» ;  i ,  inn  v  i> 


111   Mlll>tUIII  I 


\n\  »40dlAMii 


Lllfl  I  r  even  obliteration  <.f  their  lumina  (Fig.  81,  h),  both  of  which  con- 
ditions entail  permaacoi  mterioroncc  with  the  emulation.    The 
loi<l  mnoeon  compress  the  Burronnding  epithelial  structures  (Fin 
ami  ranee  them  to  atrophy.     At  the  same  time  there  is  often  a 

aeration  of  the  epithelial  cells  (Fig«  81,  »,  /"').  especially  in  the 

kidnevs;  and  yet  this  change  caunot  be  attributed  wholly  to  tin 

anoea  in  the  oironlation  which  resnlt  from  the  amyloid  diaeaae.     It  in 
mora  likely  thai  this  f.-itty  degeneration  is  in  some  measure  an  ind< 

dent  pathological  process,  running  parallel  with  the  amyloid  disease. 

Eft ooBaaqaaBoa  of  this,  one  maj  Bometimesfind  isrj  marked  fattg  de- 
generation nsocietod  with  \ery  slight  Amyloid  chaoK< 

In  the  spleen  and  lymph-glands,  also,  the  cells  Lying  in  the  meshes 
of  the  swollen  tt  disappear  as  the  result  of  atroprn  and 

dageiasfation  iFig.  T'.h,  and  in  mnsclea  the  contractile  substance  dimiu- 
sith  tli<«  increase  of  the  amyloid  material. 
Bug  tin-  causes  and  nature  of  amyloid  degeneration  but  little 
••an  I*-  stated  with  certainty.     We  know  that  it  1^  ol  >  pient 

occurrence  in  the  variout  hut  we  are  whoilj  in  the  dark 

as  to  the  precise   per  -  of  nutrition  which  bring  it  about.     The 

diseases  with  which  it  is  m>«st  frequently  associated  ar.'  babercuh 

the  lungs  and  of  tli«'  bones,  s\  phihs,  chronic   dysentery,  and  lettki 

and  often  in  these  diseases  toe  moat  exl  nation 

will  be  found,  while  in  the  raoheris  resnlting 

rareh  observed.     Occssionally  it  oecnrs  without  any  disc* 

disease,  and  observations  l»v  Oohnheim  would  make  Hs] 
that  it  i  me  well  developed  in  from  two  to  three  months. 
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Amyloid  change  which  is  widely  distributed  throughout  the  body  must 
result  from  general  causes.  The  amyloid  substance  itself  does  not  exist  in 
the  blood,  but  the  material  from  which  it  is  formed  is  undoubtedly  derived 
from  the  blood,  and  it  would  appear  that  theUowered  vitality  of  the  tissues 
resulting  from  general  cachexia  favors  its  formation.  Perhaps  in  the 
conditions  mentioned  this  peculiar  amyloid  substance  results  from  the 
union  of  an  albuminous  material  derived  from  the  blood  (serum  albu- 
min) with  some  constituents  of  the  tissues ;  or,  as  the  result  of  impaired 
nutrition,  a  peculiarly  modified  albuminous  body  may  be  separated  from 
the  albumin  in  the  circulation. 

According  to  the  published  reports  of  Czerny  and  Krawkow,  it  is  possible  in  chickens 
and  rabbits,  by  means  of  injections  of  turpentine  and  also  of  staphylococci,  which  pro- 
duce foci  of  suppuration,  to  call  amyloid  degenerations  into  existence  in  from  three  to 
sixty  days.  The  experiments  made  in  my  laboratory  by  Dr.  Grandry  satisfy  me  that  the 
statements  of  the  above-named  authors  in  regard  to  this  matter  are  erroneous. 

§  67.  The  form  of  amyloid  degeneration  which  we  have  thus  far  con- 
sidered is  a  disease  which  usually  affects  a  number  of  organs  of  the 
body,  or,  if  confined  to  one  of  them,  is  more  or  less  uniformly  distrib- 
uted throughout  its  entire  substance.  There  is,  however,  a  form  of 
amyloid  change  in  which  localized  deposits  of  amyloid  material  occur 


no.  81.— Section  of  an  amyloid  kidney.  (Mailer's  fluid ;  osmic  acid ;  methyl  violet.)  a.  Normal  vascular 
loops ;  h,  loops  affected  with  amyloid  disease ;  e,  fatty  glomerulus  eptthlleum :  ct.  fatty  capsule  epithelium ; 
A.  fat-drops  lying  against  the  outer  surface  of  the  capillaries ;  e,  fatty  epithelium  in  situ;  /,  desquamated 
and  fatty  epttheuum ;  g,  hyaline  coagulations  (urinary  casts) :  h.  transverse  section  of  a  cast  composed  of 
fat-drops:  t  amyloid  artery ;  k.  amyloid  capillary ;  I,  cellular  Infiltration  of  the  connective  tissue;  m,  round 
«eUs  within  the  urmlferous  tubules.    Magnified  300  diameters. 

either  in  the  form  of  localized  amyloid  infiltrations  of  the  tissues  or  as 
free  concretions. 

Local  amyloid  infiltrations  are  met  with  in  granulations  which  are 
rich  in  cells,  in  chronically  inflamed  tissues,  in  cicatrices,  and  in  hyper- 
plastic connective-tissue  growths.  They  occur  also  in  tumors  in  which 
other  degenerative  processes  are  in  progress.     In  some  cases  only  small 
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particles  of  amyloid  material  are  formed,  aud  than  frequently  in  the 
walls  of  the  vessels ;  but  in  other  cases  large  masses  are  met  with,  com- 
posed almost  entirely  of  amyloid  substance  and  often  almost  as  hard  ait 
wood. 

The  tungkrid  Bubttanoc  it  hen  oho  rig  "fofanc* 

of  the  (issue,  though  it  is  held  by  BOOM  authors  (Rahlmann)  tl ...• 
cells  of  the  tissue  may  also  acquire  a  hyaline  ap|>earance  and  give  the 
reactions  characteristic  of  amyloid. 

BdCh  Wul  amyloid  deposits   have  been  found  iii  the  iuHain     I 
junctiva,  in  syphilitic  loan  in  the  liv.i ,  tongue,  and  larynx,  in  inflamed 
lymph-glands,  in  ulcers  of  bone,  and  in  tumors  of  the  larynx  and  stom- 
ach.    Tumor-like  amyloid  masses  are  also  occasionally  met  with  in  the 
conjunctiva,  tongue,  larynx,  aud  trachea  under  conditions  in  whicli  it 
impossible  to  establish  any  relationship  between  them  and  tone  inflam- 
matory   process,   and    whnr,    be- 
sides, there  is  but    little    normal 
connective  tissue  in  the  \  t 
the  aim  loid  masses. 

Freely  lying  amyloid  concre- 
tions, <>r    corpora   amylacea,  are 
most  often  found  in  the  tissues  of 
the  central  nervous  system,  » 
cially  in  the  spinal  cord  and  in  the 
etM  -udyma   of  the  cerebral  ventri- 
cles.    They  occur  also  in  the  ; 
tate    gland.     Those  found    in    the 
nervous  system  are  for  the  most 
part     small,     homogeneous,     and 
somewhat  shining  particles    I 
tieh),    usually   devoid   of  any    deti- 

iiit«-  nucleus  (Fig.  88,  e).    In  the 
prostate  they  are  largei 
show   distinct   strut ification 
82,  a).      Wagner  and    Langl 
have  observ.d    eoTpOri    amylacea 
in  carcinomata,  nod  tie  also 

been  found  in  the  lung  (Friedreich,  Zahn,  Ziegler),  in  inflammatory 
areas,  in  blood m\   extravasations  <//),  and  in  emphyseina. 

Thiscloitd  drjhtsit*  of  timyloid  material  and  the  amyloid 
slioidd  not  lm  r/w/s  cdtiHjetlter  fdtniiai  prOOTSSftl 

900M  of  thein,  it  is  tin-  .  KITS  US 
acteristic  amyloid  reaction,  and  the  corpora  amylacea  of  the  nervous 
system,  in  particular,  assume  the  characteristic  blue  oolof  when  tr. 
with  iodine  and  sulphuric  sckL     But,  in  the  case  of  these  bodies.  wt 
to  do  with  formations  which  are  <le].eudent  essentially   ujm.u  local 
conditions  for  their  origin,  and  which  are  derived  in  part  from  epith< 
cells  and  in  part  fiom  the  cells  of  conn«  <ti\.«  tissue.     Accordingly   I 

Ije  considered   partly  as  a  modified  epithelial  hyaline  substance 
.  and  partly  as  a  modified  conjunctival  hyaline  substano 
The  concretions  of  the  prostate  are  made  up  of  degenerating  epithel 
or  of  fragments  of  the  same  matted  together  in  layers  (epithelial  colloid  j 
compare  §  ho),  and  it  is  probable  that  the  similar  bodies  in  the  lung  and 
in  tumors  are  composed  chiefly  of  fragi  degenerated  cells,  though 

in  part,  also,  of  albumin  from  the  blood.     Kedlich  considers  the  coi 
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hin\  laoea  of  the  nervous  system,  which  stain  similarly  to  nuclei  with 
sioxylin,  to  be  made  up  of  the  nuclei  of  ueuroglia-eells  and  to  be  a 
senile  retrograde  development  of  the  tissue,  Stroebe,  however,  believes 
them  to  be  composed  of  fragments  of  swollen  axis-cylinders,  while  Sie- 
gert  believes  them  to  have  originated  from  cells. 


XII.    Hyaline  Degeneration   of   Connective   Tissue   and   the    Hyaline 
Products  of  Connective-Tissue  Cells. 

18.  (Jnde?  the  head  of  hyaline  degeneration  of  connective  tissue 
may  lje  classed  a  group  of  changes  iu  which  the  fibrous  baric  ntbtktncQ  of 
'  layer  of  the  blood-vessels  assumss  the  peculiarities  of 
Aualw  without  giving  the  characteristic  reaction  of  ampwid  (Fig.  83). 
"J*he  change  may  involve  normal  connective  tissue  (Fig.  83),  or  that 
<wh icli  has  been  altered  by  inflammation,  or  finally  newly  funned  oon- 
nex  both  that  which  is  produced  in  inflammatory  new-growths 

KDd    that  which   develops 


in  tumors.  The  patho- 
logical is  de- 
pendent upon  local  or 
general  nutritive  dis- 
turbances. The  favorite 
seats  of  this  degeneration 
are  Hub  following:  the 
ive  tissue  of  the 
thyroid    gland    (Fifi 

I       valvular  endocar- 
dial Lntima  of  the 
;   the  entire  Avail 
of    the  small  blood-vea- 
particnlarly   of    the 
and   spinal  cord; 
lymph-glands    (Fig. 
.    the  glomeruli 
uf  the  Iridnej ;   the  con- 
ne    and    the 
blocxi  -    of  oonneo- 
ti\.  -tisane  tumors  of  the 
mater  (psainmoma- 
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Fu;.  Xi.— Hyaline   degeneration   nl  the  connective  time  oi  I 
goitre  whn  h  r>  ricalnedcoUold  ■ubatnno-.   (Alcohol;  v»n  m< 
mixture)    <i,    Otand-folllclc*!  containing  collolil ;    ti.    connective 
stole  of  byline  degeneration;  c.  i.l-.-i    .--  i-     M.urnl- 
•  dftuoeten. 


od  of  Ibe   parotid  and  submaxillary  glands  (angiosarcomata) ;  the 
connective   tissue   of  the  peripheral  portions  of  tuberculous  nodules; 
i  In-  connective  tissue  of  tuberculously  affected  sheaths  of  tendons 
and  bares  mucosa'  (Fig,  84,  />). 

Then  an  m>  specially  characteristic  reactions  for  connective  tissue 

1  with  hyaline  degeneration,  such  as  exist  for  the  amyloid 

ition  of  this  tissue.     Yau  Gieson's  method  of  staining  this  tis- 

sin  ant]  picric  acid)  gives  to  it— although  not  always— a  deep 

fuchsiu-red  color.     There  is  no  doubt,  furthermore,  that  much  of  what 

:ated  as  hyaline  degeneration  of  connective  tissue  is  iu  reality 

'tlier  of  a  variety  of  degenerative  conditions. 

In  nut:  those,  for  example,  of  thickened  valves  of  the  heart, 

ami  of  thickening  of  the  intima  of  arteries)  the  tissue,  when  examined 

-  ti,.   microscope,  shows  itself  to  be  very  thick  and  dense,  and  from 
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this  fact  some  have  felt  themselves  justified  in  naming  the  condition 
sclerosis.  It  is  not  clear  to  what  immediate  causes  the  thickening  and 
the  homogeneous  character  of  the  tissue  are  due.  The  gradual  wasting 
of  the  nuclei,  the  subsequent  calcification  (compare  §  70)  or  softening — 
up  to  the  point  of  complete  disintegration  (for  example,  in  sclerosed 
portions  of  the  intima),— the  sequestration  of  the  altered  tissue  from 
that  which  is  healthy  (for  example,  in  those  portions  of  bursas  mucosae 
where  the  walls  have  undergone  degeneration),— all  these  circumstances, 
it  seems  to  me,  point  to  the  fact  that  the  process  under  consideration  is 
distinctively  degenerative  in  its  character. 

In  other  cases  the  appearance  of  a  tissue  which  has  undergone  hya- 
line degeneration  approaches  closely  to  that  produced  by  amyloid  de- 
generation, and  it  is  also  at  the  same  time  associated  with  a  decided 
increase  in  bulk  (as,  for  instance,  in  hyaline  degeneration  of  the  small 
blood-vessels  of  the  central  nervous  system  and  the  lymph-glands  [Fig. 
85,  o,  b],  and,  more  rarely,  in  the  various  forms  of  hyaline  degeneration 
of  the  connective  tissue) .     On  the  other  hand,  one  sometimes  encounters 

— although  very  rarely 
— forms  of  hyaline  de- 
generation which  in- 
volve, one  after  the 
other,  a  number  of  or- 
gans (such  as  the  heart 
[Fig.  86,  b,  c],  the 
serous  membranes,  the 
intestinal  wall,  etc.), 
which  are  accompanied 
by  the  production  of 
vitreous  scales,  and 
some  of  which  give  the 
typical  amyloid  reac- 
tion ;  and,  furthermore, 
a  number  of  authors 
have  described  the  presence,  in  proliferative  outgrowths  of  the  conjunc- 
tiva, of  hyaline  degenerations  which  involved  the  reticular  framework, 
which  were  characterized  by  nodular  thickenings  of  this  framework,  and 
only  some  of  which  gave  the  amyloid  reaction.  From  all  these  facts 
we  are  warranted  in  drawing  the  conclusion  that  there  is  a  form  of  hya- 
line degeneration  of  the  connective  tissue  which  seems  to  be  closely  re- 
lated to  amyloid  degeneration  and  which  may  in  fact  gradually  become 
such  in  reality ;  and,  as  a  further  conclusion,  it  may  be  stated  that 
this  form  of  degeneration  is  ushered  in  by  the  deposit,  in  the  tissues,  of 
a  hyaline,  insoluble,  albuminous  body  which  probably  originates  in  the 
blood. 

The  preparation  pictured  on  the  next  page  (Fig.  80)  was  obtained  from  the  heart  of 
a  woman  about  fifty-five  years  of  age,  the  greater  part  of  which  had  undergone  hyaline 
degeneration.  Numerous  hyaline  plates  and  masses  were  found  in  the  endocardium  and 
pericardium.  The  muscle-tissue  was  in  parts  degenerated  as  shown  in  the  figure.  Asso- 
ciated with  this  condition  in  the  heart  there  was  extensive  degeneration  of  the  blood- 
vessels, particularly  of  the  intestine,  tongue,  lungs,  heart,  and  bladder.  The  peritoneum 
was  also  thickly  bestrewn  with  hyaline  masses.  The  fact  that  the  smaller  hyaline  areas 
and  the  periphery  of  the  larger  areas  gave  no  iodine  reaction,  while  the  central  portions 
of  the  larger  areas  did  so,  appears  to  me  to  make  the  close  relationship  between  hyaline 
and  amyloid  substance  unquestionable.  And  this  is  further  supported  by  the  fact  that 
amyloid  organs  occasionally  contain  areas  of  hyaline  degeneration  which  give  no  iodine 
reaction. 


Fio.  84.— Hyaline  degeneration  of  the  connective  tissue  which 
formed  a  part  of  the  wall  of  a  tuberculously  affected  bursa  mucosa. 
(Mtiller's  fluid ;  hematoxylin ;  eosin.)  a,  Flbrlllated  connective  tis- 
sue ;  b,  hyaline  connective  tissue.    Magnified  40  diameters. 
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§  69.  Hyaline  products  of  connective-tissue  cells  may  originate  in 
variety  <>f  ways.  In  the  first  place,  jhii  connective  Ssattt  ceUa  may 
^a,  in  concentric  fashion,  in  the  form  of  hulls  (as  hap- 
pens in  the  case  of  eornitied  epithelial  cells),  ami  than  may  undergo  a 
change  into  a  hyaline  substance,  which  contains  no  nuclei,  Formations 
like  these  are  found  most  frequently  in  the  membranes  of  the  brain,  in 
the  plexuses,  in  the  pineal  gland,  and  in  the  new-growths  which  spring 
from  them,  and  ultimately  they  lead,  by  the  aid  of  calcification,  to  the 
formation  of  laminated  chalky  concretions  (compare  S  TO,  Fig.  1*1). 

Another  kind  of  hyaline  formation  is  that  which  probably  owes  its 

origin  to  a  sort  of  secretory  activity  on  the  part  of  the  connective-tissue 

The  product  resulting  from  this  activity  may  be  termed  secretory 

nctival  ftyaUn,  and  yet  it  is  important  to  call  attention  hero  to  the 

fact  that  under  this  term  are  often  included  a  variety  of  formations,  ami 

that,  as  happens  in  the  formation  of  colloid,  hyaUnt \  products  may  resuU 

a  (legem  of  cells  in  their  entirety.     In  this  category  may  be 

placed,  find,  the  so-called  granules  (grauula),  I.e.,  small  masses  of  matter 


no.  88. 
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*  iK-iit-  of  tlir-  myocardium,     i  Alcohol.  hmfttoxyUn ;  «»r- 
n  Uame  that  hai  undargOM  bytttM  deRviifrntlun ;  ..  byt- 
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ch  are  contained  within  colorless  blood-corpuscles,  and  also  in  many 

connective-tissue  cells  which  are  found  in  normal  tissues  or  in  those 

which  are  inflamed  or  otherwise  disordered,  or  finally  in  tissues  which 

undergone  proliferation.     Some  of  these  granules  are  greedy  for 

oxygen  (oxyphils)  and  are  readily  stained  by  eosin;   in  conseqnem 

whuh  the  cell*  which  contain  them  arc  called  tosinophUt  ceSs,     Among 

mule  cells  there  are  others  which  are  commonly  termed  feeding 

r<>fl*  (MastzeVen)  (Ehrlieh),  and  which  possess  the  property  of  being 

ly  stained,  especially  bj   basic  coloring   materials.     In   l>oth  of 

forms  of  cells  the  granules  may  be  crowded  together  ill  such  num- 

uvert  the  cells  into  granule-globules. 

Then,  as  a  third  variety,  may    be   mentioned  certain   globules  and 

balls  which  present  s  hyaline  appearance;   which  take  a  very  deep 

while  responding  also  to  other  staining  procedures,  such 

H  those  with  methyl  violet,  with  gentian  violet,  etc.:  and  which  maj 

be  group  ther  under  the  name  of  fttchsinophdlt  bodies.    These 

I   Etassel  a  bodies,  from  the  hoi  that 
aidered  them  to  be  parasitic  fission-fungi)  described 
them  somes  'oughly. 
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The  fueusin  bodies  MM  eaeOQ&tOsmd  bofl)  in  ix>rm:tl  or  onJ 

•Herod  tissues  (suprarenal  eapeales.  various  mucous  membcaiM 

of  the  stoma*  h.  for  example,     the  lirain,   thfl  spleen,   isd   the   lytnriL 
adenoid  tissue),  and  also  in  inflamed  tissues  (partnularly  ntiieous 
braues),  in  inflammatory  BM -grow tlis,  and  in  connectm-t:  uore. 

At   one  tini'*  they  will  be  found — sometimes   in   i 

within  the  cells,  while  at  another  they  lie.   upon   tie*  oufgifa      When 
found  in  this  position  they  are  probably  to  l>e  looked  upon  jls  a  product 
of  the  cells- either  as  something  that  has,  as  itwuffS,  D8B8  secreted  fag 
them,  or  as  a  product  of  their  disintegration.      More  accurate  iufi 
tion  in  regard  to  their  mode  of  origin  or  their  composition  is  not  obtain- 
able.    It  is  possible  that  they  have  a  near  relationship  to  the  siwall-d 
feeding  cells.     Those  which  are  found  in  the  brain  and  spinal 
generally  classed  as  corpora  amylacea  (§  G7),  even  although  tie 
give  the  specific  iodine  reaction. 

Finally,  it  is  right  to  place  in  this  same  category  those  larger  Ast*- 
//,,,   hilts  and  altered  Mood-vessels)  which  present  some 

resemblance  to  epithelial  colloid  and  which  are  often  observed  in  Bt 
mata  (see  under  Endothelioma  and  Angiosarcoma)  •  f.  >r  these  forms' 
ire  also  products  either  of  a  secretory  or  of  a  degenerative   process  on 
the  part  of  cells, 

ThtttynttOMM  >>/  the  SrSStfiSI  of  the  eoetnoptlfle  cells  ami  the  feeding 
«in.  i,  be  added  the  neutrophile  granules  of  the  (which  sreeuscepti- 

blc  ol  being  stained  by  ;i  eeatnlMrionng  material,  sucb  ;ut  may  be  obtained  by  a  mixture 
m|  eeld  faenstfl  tad  baah  Methyl aw)  isniml  i  <■  j  -mvely  stated  at  the  present  time. 
Altmana,  who  bf  lb*  peclal  method*  hat  demonstrated  tl 

granule^  in  .1  Brest  variety  of  oella,  believed  thai  in  them  (the  grannrm)  he  ha<l  d 
e red  the  morphologic  living  matter ;  and  according 

of  MefctoeJf,     r-ii.  a    bloblaett  ivhlcb  jKissess  the 

ihe  mlcro-oreaniama),  be  g  I  avtobleeta .  md  Iheae  shies  are  congregated 

together  within  cells  received   from  mm  the  nam  lasts     Thces  latter  weiw 

divided  by  him,  according  to  the  pooiilon  which 
into  karyoblasle  end  soma!  Unfortunately,  altmamVe  ttrhfime  can  scar  <  < 

The  hypothesis  which  ^ rsa  put   * 
lanaitou  "t  the  granular  »»><i  which  hej  bees    • 

ihaiti  end  LDwit,  teems  to  ma  to  be  the  mon 
that  then  grannlei  st  products  boliem  which  tekst  plsM  in 

LIS   in   whlChUM  rhlCh   )04til  D    looking  upon  thene 

particular  colli  as  anl  tares  the  to-celled  f 

the  views  of  authors  arc  verj  imnii  dirld  ffor  Instance   mown:*  and  Raodsttsj 

looking  upon  tbi  ating  cells 

reprew  e    in  tin-  development  of  pro] 

lining— ee   do  1  i  y  an? 

MilllpK 

■  I  $  09  ax  conj unctival  hytilin  are.  be] 
ell  doubt,  i  which,  eo  tar  ae  their  mode  of  origin  and  I  hull  tiheeiliiel 

•'oin|H>*i!ioii  iiie  i-oneeniiii,  differ  widely.     Aswedonoi  what  is  thr 

■f  the  proceem  which  lead  to  the  formation  of  these  hyaline  pi 
oonrsi  "hi  n  tor  us  Is  to  arrange  them  indifferent  gronps  eccordlng to 

different  euth 

term    hyalin   in  "iiiprehenalve 

manner  then   I  d  nerstlsss 

i  .'i  path  i<  h   I  ha\  i  r  beads     lie  deflate 

Ibunitnous  ImmIv   whi  a  etrong  stale  ivhet 

carmii  Id  fuchsin  :  which  at  the  same  time  is  homogeoeoue  and 

it  strong]}  .  whi.  !i  is  altered  nent  with 

which,  in  Its  cap  alcohol,  water, 

and  yet  does  noi  respond  | 

Hold  Jirxl 
■  degeneration  <>f  the   friimework  of  r 
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the  ti«ue-necroMW  which  present  a  h>  oliiM  appearance.     A< j cording  to  this  author  these 
pn»i  tLeir  formation  to  a  soldering  together  oi  the  component  parte  of  neigh* 

I      I  lis. 

Sterna]   KppetnBOe,  all   the  products  which   I  have  enumerated   may 

signation  of  hyalin.     At  the  same  time  the  following  subdivil 

M   Ik.'  recognised:    tptOuUtti  kyali*  (colloid;   keratohyalln} ;  cotyunctival  hyalin 

-  degeneration  oi  the  framework  el  connective  tissue;  hyaline  cell-produc 

iiave  become  by alin*-) ;  U<kh1  hijaiui  (hyaline  thrombi);  exudation  kyaiin 

which  have  been  poured  out  upou  the  surface  of  a  mucous  membrane  or  a 

itmbrane,  or  into  Inflamed  connective  Heme,  ox  into  axiniferooi  tahules,  or  into 

tubercles,  etc.,  an>  I,  by  ;i  sort  of  coagulation,  into  hyaline 

■  id.  finally,  hijulim  Furthermore,  la  conjunctival  liyalin 

;i   <  ween  a  secretory  byalin  which  te  the product of  cells 

of  origin,  to  epithelial  colloid),  and  a  hyaline  degeneration 
of  t  ■  framework. 


XI II.  Calcification  and  the  Formation  of  Concretions  and  Calculi. 
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fak-itlciition  r«f  thf    iih*IIb  of 
the  wirta.    Magnilli^l  890  dlameten. 


\  70.  It  is,  on  the  whole,  a  rather  frequent  occurrence  for  crystals, 
*.r  amorphous  ami  granular  masses,  to  he  precipitated  hen*  ami  there  in 
the  botly ;  and  when  such  deposits  are  iu  sufficient  amount  to  cause 
lening  of  the  affected  tissue,  the  resultant  condition  is  spoken  of  as 
petrifaction  or,  when  the  deposited  material  consists  of  iinie-salts,  as 
calcification. 

Such  deposits  may  occur  in  a  tissue  which  forms  an  integral  part  of 
an  organ  and  which  bears  its  normal  relation  to  the  surrounding  tissues, 
(her  cases  it  may  form  an  incrustation  around  tissues  which  have 
separated  in  some  manner  bom  their  surroundings,  or  around 
igZI  bodies  which  have  found  their  way 
ly  from  without,  ami  have  then 
DM  the  centres  of  a  process  of  incrus- 
tion. 
In    the  first  ease   calcification   of   the 
tissue  results;  in  the  second,  free  concre- 
tions and  calculi  are  formed.     It  is  to  be 
red,    however,    that     cosaretums 
which    ma\    have    Ddsn   at  first  free    may 
V  tnalli  l>ecome  lirmly  attached  to  the 
tissues  of  the  organ  in  which  they  lie  by  growth  into  them  of  some  of 
the  surrounding  tissue;  and,  on  the  other  hand,  a  portion  of  calcified 
tissue  may  gradually  undergo  separation  from  the  surrounding  tissue 
aud  ultimately  form  a  free  concretion. 

Th^  cause  t,f  calcification  is  for  the  most  pari  to  be  found  in  local 
i  the  tissues,  since  the  deposit  of  lime-salts  usually  occurs  in 
localities  in  which  the  tissue  has  already  died  or  is  in   process  of  de- 
on  and  necrobiosis.     It  looks  as  if  dying  tissue, which  has  un- 
>ns  more  or  less  modification,  possesses  a  kind  of  attraction  for  the 
in  solution  in  the  body,  and  enters  into  intimate  combination 
with  them.     Among  the  degenerating  ox  dead  tissues  which  are  particu- 
larly prone  to  undergo  calcification  we  may  mention  in  particular  con- 
tissns   (§  68)  which  has  undergone  hyaline  degeneration,  is  in 
a>  uditiou,  and  either  contains  no  nuclei  or  is  very  scanfih 

provided  with  them;  such  connective  tissue  being  quite  often  eucoun- 
lared  in  the  walls  .»f  the  blood-vessels,  in  the  endocardium,  in  an 
enlarged  and  degenerated  thyroid,  or  in  thickenings  of  the  pleura  or 
pericardium.     It  is  common,  also,  in  degenerative  areas  in  the  walls  of 
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blood-vessels,  Of  in  tumors,  or  in  any  other  portion  of  the  body  in  which 
hyaline  and  fatty  degeneration  are  in   progress;  in  <l  . 
lage;  in  degenerating  or  already  dead  cell-bodies,  as,  for  exam; 
ganglion-cells  [Fig.  88]  or  kidney 
epithelium    (especially    in     corro- 
sive-sublimate,   A  loin-,    or    bis- 
muth-poisoning  [Fig.  89]);  or  in 
circumscribed,    cheesy    areas    of 
considerable  BUB. 

Calcification  occurs,  also,  at 
times  in  tissues  which  have  under- 
gone much  less  degeneration  and 
in    which   there    are    still    living 


i 


w 


Fig.  HA.— C»lrMw1  jrnnt:Hi»ri-ivll*  from  Uw  brain  of  a  ( 
WlUl  a  <lnn*k*)  effusion  In  tlw  unirli -If  of  ..ue  Mel*'.     MatraUMM 


§0.    *  alelAuatlon  of  th.  ■ 
bad  b«en  fmtooned  with  euntwiW  - 
urtniNwtu*  tubule  wita  rWnqimmafanl 

,it.-l  epithelium ;  ./. . ,  lubulea  wttn  «».- 


.!!--(  UM  hi  I r i ! f.- 
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cells;  and  under  very  exceptional  conditions  it  maj  take  place  in  ti-Mi.  > 
which  show  no  recognizable  change.     This  oocim  more  partinilui 
advanced  age,  when  the  lime-salts  of  the  skeleton  are  undergoing 

I  Absorption,  in  which  case  they  may  I**-  deposited  in  the  lui,_ 
well  as  in  the  kidneys  and  in  the  mucous  membrane  of  the  stomach. 

The  lime-salts  are  deposited  in  the  form  of  small  grannies  (1 
and  88),  and  preparations  are  occasionally  met  with  in  which  the  sepa- 
rate calcareous  granules  are  still  visil 

As  the  result  of  conglomeration  of  these  granules,  larger  masses  sad 
spherules  may  1m«  developed  (Fig.  88).     More  frequently  bowerex,  a 
more  homogeneous  deposit  forum,  in  which  it  is  impossible  t 
i  the  individual  granules. 

Both  eells  (Fig.  Bo)  and  intereaihtki  substanc  .nay  un- 

•  e.dciuVatiou,  and  when  calcification  is  in  progress  the  de^r 
tissue  oomporti  itself  Bomewhat  differentrj  toward  01  than 

normal,    unchanged  cell-protoplasm   or   intercellular   aubatam 
Thus  Ineniatow  lin  imparts  a  tlirty  bluish-violet  color  to  it,  and  it  usu- 

alK  staina  red  with  pier  (Fjg.  89,  '/.  e).    This  applies, 

iil\  to  deposits  of  carUmates  and  phosphates  of  lime,  not  to 

of  oxalate  of  lime. 

Oalcitieation  may  affect  small  or  large  areas  of  tissue,  causing 
the  lattet  instanee,  distinct  hardening  of  the  tissue  and  a  whiti 
tiou.     At  times  such  calcified  areas  are  sharply  separated  from  the  sur- 
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rounding  tissue  in  the  shape  of  spheroidal,  spindle-shaped,  or  cactus- 
-ses  (Fig.  90  and  Fig.  91,  «,  bt  e),  being  in  reality  concretions 
Ivii'i;   in  the  tissue.     Not  infrequently  these  are  of  sufficient  size  to  be 
isibla  to  the  naked  eye.     Such  cm meretions  occur  physiologiea  1  k 
in  the  form  of  strati  lied  calcine  spherules  in  the  pineal  gland  and  in 
boroid  plexus,  and  are  then  known  as  brtxinrScmd  (aoervukts  pere&rt). 
Pathologically  they  are  met  with  in  various  localities  in  the  pin  and 
mater,  in  tumors  of  these  membranes  (psarnmoniata — Fig.  91),  in 
cheesy  areas  (Fig.  90,  b),  and  in  nodular  growths  of  connective  tissue 
<  Fig  i  ination  of  these  bodies  may  perhaps  be  best  de- 

scribed as  it  <  tccurs  in  the  psammomata.     Some  of  the  cells  of  the  tissue 
91,  ".  b,  c)  or  certain  portions  of  rihrillated  connective  tissue  (<-/) 
undergo  hyaline  degeneration,  the  nuclei  being  at  first  p  i,  but 

In  this  way  small  hyaline  spherical  areas  are  formed,  and  in 
these  the  deposit  of  lime-salts  takes  place.  The  more  spheroidal  con- 
en-tions  would  appear  to  be  formed  from  masses  of  degenerated  cells, 
while  the  longer,  spindle-shaped  concretions  seem  to  have  their  origin  in 
■  tissue,  though  it  would  appear  that  the  spheroidal  miMBCll 
mar  also  be  formed  in  it.  The  varietj  of  connective  tissue  which  first 
generation  and  then  calcification  is  the  ordinary  connective 

tissue,  luit   coiicn  tions  may  also  occasionally  form  in  the  degenerated 
Mood-vessels. 

rdinary  petrifaction  or  calcification  of  the  tissues  results 
a  deposit  of  carbonate  and  phosphate  of  lime,  to  which  occasion- 
ally  magnesium-salts  are  added.     In  certain  states  i  A'  tlie  In  K]\  ,  however, 
a  deposit  of  uric-acid  salts  takes  place.     This  is  notably  the  case  in 
Eout,  in  which  an  excess  of  uric  acid  accumulates  in  the  body  as  the  re- 
chronio  disturbance  <>f  nutrition. 
Gout  is  usually  inherited,  though  it  may  occasionally  be  acquired. 


&  * 


t?£~a>% 
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.ilrwviTtw  fiiti.nti-.ns.     n,  e..„,  r  ttons  fp.rn  fin  inflame 
frneu  u  tubrrailou*  lymph-glnni  tliat  baa  iimler?/.  i  gBnecmttoo. 


FIG.  91. 


am     6,  CMureota  jjinmls 
MuLTKiH.-. i  am  i 


■fa  psanuiioma  <>r  the  dura  muter,  with  i-alrcuvous  fonnattoM.    evimh-.l  :  plrrir  iwM; 
mufci*  Hyaline  mi<.-lf<ut*«l  balte  with  an  Incloaed  (.-ruin  of  oalcanotM  raatennl;  b.  <ml- 

nnallotM turn >uih1mI  t>>  u  r)>m-iiiH-ii»ated  hyaline  -ut^umwencaiMuliJU-i  In  u  envelope  <>f  I 
iirno-iu-.  nodule  Hiirmiiixtal  by  hyaline  connective  thane;  d,  calcareous  ipfaul 
rtta  tbivi- *  -  retlotut,  craUNhlwi  in  ibe  conno 

lagulBed  an  dtametera. 


frequent  occurrence  in  England  and  in  northern  Germany, 
hut    :  localities,  as,  for  example,  in  southern  Germany. 

As  to  its  ultimate  cause  we  know  practically  nothing.     It  is  character- 
18 
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uinc-Acm  I'Ki-osiTs. 


elderly  by  the  deposit  in  the  body  of  urates  (Fit  particu- 

larly of  sodium  urate,  with  which  small  quantities  of  carbonates  and 


FM.  tt-DepualUuf  urebw  in  U*  km**- joint.  In  a  rub  of  goat,    a,  << initio  gl  OH  f*iriur ;  D. 
uimUa  upon  the  .-ttrtilJMrun.ua  aurfnce.    (Two~thlnta  wtunU  U 

phosphates  are  BOBUt&mm  associated.  The  deposit  of  these  salts  is 
usually  nccoiii] >auiod  by  symptoms  of  a  very  acuta  nature — pain  aod 
inflammation;  though  at  times,  wheo  the  deposit  takes  jdaee  very 
slnvly,  there  maybe  no  characteristic  acute  attack.  The  kidneys  and 
the  skin  and  subcutaneous  tissue  are.  perhaps  tie  ist  often  affected,  tl 
depoaiii  may  alao  take  place  in  the  tendon-sheaths,  the  tendons,  liga- 
ments, synovial  membranes,  and  articular  cartilages  (Fig.  '••'i),  and  may 
ultimately  be  found  in  nearly  ever  of  the  body.     The  metatarso- 

})halaugeal  joint  of  the  great  toe  is  a  favorite  site.  The  deposits  consist 
or  the  most  part  of  hunehes  of  fine  acicular  crystals  <Fi^.  W),  ami  lie 
usually  in  Denote-  ti^sie i;  which  fact  warrants  the  belief  that  the 
urates,  which  enter  the  tissues  in  a  state  of  solution,  are  the  cause  of 
the  necrosis  which  takes  place  in  them. 

The  areas  in  which  this  incrustation  and  necrosis  h  im-d  are 

at  first  small,  hut  soon  cause  inflammation  and  proliferation  in  the  sur- 
rounding tissue.  These  areas, 
with  the  occurrence  of  fresh 
deposits,  may  increase  in  size, 
and  in  this  way  often  attain, 
after  a  time,  considerable  di- 
mensions. Tliese  larger  de- 
I)osits  are  called  tophi  Tie  y 
consist  of  white,  plaster-like 
substance,  and  at  times  form 
large  rounded  masses,  more  es-  „ ,.  . ,.   .     .  ^^^  ^  atmm 

,,  .1  i.  j    a  ^  Flu.  18  -Deposit  of  uraflk  anpril  ii'lrtata  «  «■» 

p.-1-iallv  in     the   joints   and  ten-      of  «™u  In  theartkukr  caitUaff*    (iMUpnfwuJ 

dims  (fig.  9i\.  MtgDi***»dki«*m. 

In    the   joints    the   articular 
cartilage  looks  at  first  as  if  it  had  b  u.kled  over  with  ; 

Paris  (Fig.  92,  b),  but  with  the  lapse  of  time  the  white  substance  pene- 
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and  deeper  into  it,  until  finally  it  may  permeate  the  whole 
curtilage.     In  the  kidney  the  necrosis  of  tissue  and  inflammatory  oondi- 
fcion  consequent  upon  a  deceit  of  mates  may  lead  to  induration  and 
ion  of  the  organ.     The  deposit  is  more  abundant  in  the  medul- 
lary ■ubstanos  of  the  Kidney,  but  in  also  met  with  in  the  cortex. 

ootding  '  l  and  Ebstein,  the  acute  exacerbation  in  gout  de- 

UVe       ;ir- 

ndatiou    <>f     uric    acid, 
•    result  <»f   de- 
ficient ii    l'.\     the 
kill                 mod)  or  on  ac- 
i   local  ehaages  in 
affected  I  Ebstein) . 
Pfeiffer  by  sup- 
that  the  deposits  of 
ad   simply  upon 
the  pr» ■                excess,  in 
the  body-liquids,  of  a  sub- 
stance  which  is  Bohabk)  with 
difficulty  in  them,  and  which 
th-refore   may    very    readily 
U*      deposited     in     various 
ts   of   the    body,    some- 
times accumulating  therein 
.  quantity  as  bo  Indues  a 
localized     i  The 
of  the  attack  an 
supposed  t«»  depend   upon 
a    temporary     increase     in 
linitv    of  the  li<piids  of 
the  body,  enabling  them  to 
dissolve  ainl  absorb  a  ; 

of  the  deposited  salts, 

iu  the  course  of  which  pro- 

pain  and  iunaznma- 

tion     are     induced.      Von 

rdeu,  on  the  other  hand, 

considers    uric-acid    forma- 

D    and    deposit    to    be  a 

secondary  phenomenon, 

ised  by  the  presence  of  a 

localized    ferment  of   some 

and  quite  independent  of  the  amount  and  c<  mdition  of  the  uric  acid 
a-d  iu  other  parts  of  the  body. 

2.  Free  concretions  occur  most  often  in  ducts  and  in  cavities  of 
which  are  lined  by  epithelium,  as  in  the  intestine,  in  the  ducts 
of  the  glamls  pouring  their  secretions  into  the  intestine,  in  the  gall- 
Madder,  in  the  urinary  passages,  and  in  the  respiratory  passages.  The 
retions  occasionally  met  with  in  the  lumina  of  vessels  and  in  serous 
cavities  might  also  be  included  in  this  group,  although  they  are  for  the 
most  part  closely  bound  to  the  surrounding  tissue. 

.-//'•'  have  an  organic  basis  or  nucleus.     Thus  enforutifti 

which  form  in  the  intestine  have  a  basis  of  inspissated  froces,  or  hairs 


Fio.  9L—  (jntily  nodes  ut  the  hand.    (AfU<r  Ijtn<vrriiux.) 
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>iu  from  Hi.'  KNii-Madd*. 


(bezoar-stones,  iDgagropilaK  or  indigestible  vegetable  material,  or  some- 
thing of  the  sort,  in  which  phosphates  of  ammonia,  magnesia,  and  lime, 
and  earl* mates  are  deposited  in  varying   proportions,  according   fa  the 

nature  of  the  food  taken.      Th<- 

tartar  of  the  teeth  i 

tin*  deposit  <>f  lime-salts  in  par- 

tide*  of  bod,  mueu-  iseee 

of  beefed ia,  which  collect   upon 

the  teeth;  ami  it  is  probabli 

the   calculi    which     form     iu     the 
duds  of  the   salivar\   glands  and 
in  the  duets  of  the  pancreas  <• 
Dtttfi   |  i  inia?  il\   from   I   substance 

derived  from  the  epithelium. 

liiotx-hinl  nthuli  result    from 

the  deposit  ol  lime-salts  in  dried 
ami    thickened    bronchial    secre- 
tion, and   those  found  i u  .lit 
and  veins,   from  calcification  of  thrombi.      firodatic   calcvU  owe  their 
origin  to  a  calcification  of  the  so-called  amvloid  <  ns. 

iitill- stum  t  often  seem  to  he  made  up  entire!;  <>f  crystalline  material, 
hut  b\  the  employment  of  suitable  methods  of  examination  it  if  a* 
possible  to  show  that  they  also  contain  a  nitrogenous  basis.     They  are 
for  the  most  part  spheroidal  or  faceted  concretions  of  various  si 
96),  whose  cleavage  suggests  a  crystalline  structure.     Several 
of  gall-stonei  are,  in  fact,  distinguished  according  to  the  substance  de- 
poaited  in  them. 

Thus  there  ore  gall-stones  oon  1 1  rosed  ofoholeeterin  alone,  orch<  J 
ami  bile-pigment,  others  <>f  bilirubin,  others  of  biliverdin  and  lime,  and 
still  others  of  carbonate  of  lime  alone.    The  most  frequent 
two,  and  th"  calculi  composed  «>f  them  have  a  ray-lik.  Dine,  and 

•  times  stratified  cleav- 
age, and  are  white  or  colored 
in  proportion  fa  their  con- 
tent of  bile-pigment. 

If  the  cholestei 
of  these  aaU-etoaei  is  dis- 
eolved  out  by  ether,  it  will 

be  found  that  a  rather 
lowish    sul'  :  '••mams, 

which  i  -  the  shape 

of  the  original  stone,  and 
which,  when  embedded  and 

cut  Hot  microeoopic  exami- 
nation, will  be  found  to 
eousist  of  i  deliotti    h  ■■ 

-   material   (Fig. 
in   which   there  are  usually 
iting    spaces     formerly 

pied  by   the    cryse 

aud  which  frequently  shows  concentric  stratification.     It  i  <le  to 

demonstrate  a  similar  ground-substance  in  other  calculi  after  solution 
of  their  contained  salts. 

There  can,  then,  l>e  no  doubt  that  gall-stones  also  are  tin*  resu 


luirtilu*  after  a*  renwral  of  »ll  Uw 

is  ei i.tv 
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ion  of  an  organic  substratum  in  all  probability  deriwdfrom  the 
•>mbraue  of  the  bile-duets  and  Rail-bladder.     Gall-atones  are 
ore  apt  to  form  in  advanced  life;  stagnation  of  tin*  bile  in  the  biliary 
assages  favors  their  formation.     Diseases  of  the  mucous  membrane  of 
ill-ducts  lead  to  desquamation  and  deffextet&fcioi)  of  the  npitli^liuni, 
id  in  the  products  resulting  from  these  pathological  ehanij^onoleetsrin 
d  bile  eol<  .ring-matters  are  deposited     In  conformity  with  this  vi.w 
the  fact  demonstrated  by  Steinmann  that  albuminous  substances  are 
likable  of  precipitating  lime  from  solutions  in  which  it  is  present  us 
Moride  or  sulphate,  in  the  form  of  carbonate;  ami  he  baa  shown  that 
<»f  molhisks  are  produced  by  calcification,  in  this  way,  of  mu- 
nis   material    elaborated         ^        __    . 


(■- 


'4 


4* 


V: 


•A 

9»d 


"*t 


**V 


<»», 


4 


*vs«Lj 


Mi 


n   the  mantle  epithelium. 

i    a    concretion     has 
once    started,    its    growth 
■ntinues  as  the  result  of 
ah   deposits   of    degen- 
ial    which   is 
BDOrosfed  with  chole-sterin 

ant  as  before, 
■md  |  At   the  same 

ime  the  original  softer 
melius  of  the  concretion 
-  a  change  in  that 
lid  Ingredients  seem 
l"<  attracted  to  tho  don- 
er periphery  of  the  stone, 
rhile  its  organic  ingrc- 
lients  may  liquefy.  This 
ceounts  for  the  occasional 
presence  of  a  cavity  filled 
nth  liquid  in  the  centre 
gall-stones.  In  time 
cholesterin  tills  this  cavity 
and  in  nasi  part  re- 
places the  bile-pigment  in 

under  of  the  stone.     Carbonate  of  lime  may  also  be  deposited. 

a  consequently  occur  where  epithelium   of  the  mucous 

raue  is  degenerating,  and  it  is  probable  that  much  of  the  choles- 

which  composes  these  masses  is   derived  from  its   protoplasm. 

u;ilk\  deposit  d  with  bilirubin  have  their  origin  in  the  Ume- 

Ita  secreted  by  the  mucous  membrane,  and  their  precipitation  would 

ar  to  be  aided  by  the  presence,  in  the  secreted  mucus,  of  the  degen- 

og  albuminous  material.     Of  course  the  cause  of  the  epithelial  de- 

m  is  inflammation  of  the  bile-passages,  which  may  l>e  brought 

^-nation  of  the  bile,  or  perhaps,  also,  by  penetration  of  bac- 

,  into  the  common  duct. 

I'm. illy.  Ebstein  has  shown  that  the  concretions  and  cdkuK  found  in 
also  composed  of  an  albuminous  stroma  in 
various  ingredients  of  the  urine  have  been  deposited.     These  con- 
ns are  described,  according  to  their  situation,  as  occurring  in  the 
Kidney  or  in  the  urinary  passages  leading  from  it,     In  tho  kidney  they 
rule,  small  deposits  which,  as  already  alluded  to  in  ££  70  aud 
form  in  the  tissue  of  the  kidney  or  in  the  lumina  of  the  urinary 


Fio.  97.—  Crfc-oeM  CDfluetfOQ  from  a  new-bom  child.  Trans- 
verw  wctinti  nr  u  pyramid  erf  the  kidney,  t  Alcohol;  tecum 
ti>xvliTi;  tbe  drawing  made  from  a  specimen  which  haul  been 
allowed  lm«rt  for  utrnw  tin*-  In  «al»T,l  ti,  r<itlectlng-tulw  of 
the  |uip1llnry  Zf'HP  Of  the  medullary  Portion,  wen  In  tnuiHvenw 
niU  an  yel  In  it  nonnat  condition;  b,  dilated  ooUeodng- 
tubes  filled  with  urto-ac-lrl  conn  liowi  wtuit  remain* 

in  one  "f  these  tubes  lifter  tbe  concretions  have  been  extracted 
bv  Uif  uld  Of  water.     Magnified  OTO  diaii 
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tubules,  in  which  latter  case  they  are  interspersed  with  I  the 

tubular  epithelium.    This  is  true,  for  the  most  part,  of  the 
which  are  observed  in  cases  of  poisoning  by  ooRQUTe  ^uUimate.  DBS* 
muth,  and  aloin,  and,  more  rarely,  in  poisoning  by  phosphorus,  |>otae- 
sium  ehroinate,  and  oxalic  acid.     It  Is  nisi,  tree  Of  at  least  some  of  the 

goaty  deposits.    Pnrthermore,  oonoretioiis  oi  uric  scid  sis  frequently 

met  with  iu  the  uriuiferous  tubules  of  children  who  have  died  during 
the  first  two  weeks  01  SO  o£  life.  The  epithelium  lining  BBS  tubules  in 
which  these  concretions  SIS  fouud  is  for  the  most  part  well  pISSSTTSdj 
but  in  places  slight  desquamation  and  degeneration  of  the  desquamated 
cells  will  be  found.  Iu  the  luraina  ol  the  tubules  are  many  small  i 
rules  (Fig.  (.*7,  i),  radially  striated,  colorless,  or  slightlv  brownish,  and 

composed  chiefly  r.f  urates  or  of  uric  acid.  On  Solution  of  the  uric  acid 
a  tine,  delicate  stroma  remains  (c).  If,  as  the  result  of  the  presence  of 
these  concretions,  further  desquamation  and  degeneration  of  the  epithe- 


iul-#haped  rt  i„    ii„n,  Die  blad.W-r,  oitu|«wwJ  of  oxalate  ami  plxapbate  of  lime.    (Na 


Flo.  99.  -Tranrcvao  wecHcm  of  two  atom*  from  itw  MatMrr,  closely  Ottcd  together,  and 
urate  of  aoda  and  aivmnniiMiMtrnraujiii  pboaphate.    i  Natural  ■] 


lium  take  place,  leading  t«»  the  formation  of  considerable  all 

degenerated  material  iu  the  tubules,  I  the  smaller  OOOOrstioBS 

ma\  gradually  grow,  as  the  result  of  accretion,  to  stones  of  considerable 

but  this  is  unusual. 

Concn-te  his  may  also  form  in  the  pelvis  of  ihe  kidney,  IB  the  ureters, 

in  the  bladder,  in  the  urethra,  or  even  under  the  pfSpnes,  in  fthe  form  Of 

sand,  gravel,  or  calculi.     The  last-mentioned   are  sphenoidal  or  oval  iu 

shape,  ss  a  rale,  and  may  be  smooth  upon  the  surface,  or  rough,  mul- 

U'rry-like  or  coral-like   (Figs.   l»,s  and  99).     When  >  B  lie 

ther,  their  sdjsespl  surfaces  usually  bssoms  Eaootod,  ss  shown  in 

Fig.  90,     When  they  oooupj  the  pelvis  of  the  kidney,  their  ships  »o >t 

infrequently  represents  quite  accurately  the  shape  <>f  the  pslfj 

Seen  in  section,  urinary  calculi  are  sometimes  homogeneous,  at  oHm  t 
i  distinctly  stratified  (Fig  radially  Btreaked,  and  often  show 

a  nucleus  and  several  distinct  zones  of  different  appearance.      El  a 
has  shown  that  in  these  calculi,  slso,  SO  ■  •rganic  substance,  albumiin'U-. 
in  natur<-,  is  left  after  Solution  of  the  varc  In  stratified  calculi 

this  stroma  also  shows  stratification,  often  with  radially  disposed  slit> 
When  stratification  is  a!  I  of  a  DStwol 
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irregular  construction,  or,  more  rarely,  of  a  homogeneous  mass.     There 
ould  seem  to  be  little  doubt  that  tine  crystalline  bodies  are  deposited  in 
9troma,  partly  in  the  spaces  and  partly  iu  its  substance;  and  it  is 
k>  most  probable  that  the  stroma  itself  is  a  product  of  the  mucous 
membrane  of  the  urinary  passages,  whose  formation  is  assisted  by  the 
inlatinu  of  debris  and  mucus  consequent  upon  catarrhal  inflamma- 
ti<  'L  or  upon  toxic  defeneration  of  the  epithelium. 

What  particular  substances  are  deposited  iu  any  given  case  of  stone- 
formation  depends  npon  a  variety  of  circumstances.  When  the  uric- 
acid  diathesis  is  present  coiucideutly  with  the  condition  of  epithelial 
"egeneration  necessary  to  the  formation  of  a  calculus,  urates  are  usually 
ited.  Decomposition  of  the  urine,  with  formation  of  ammonio- 
:m  phosphate,  gives  the  condition  necessary  for  the  formation 
;i  pboephatio  calculus.  Cystin  calculi  may  form  when  cystin  is  ex- 
creted by  the  kidneys  as  the  result  of  peculiar  metamorphoses  of  albu- 
minous material  in  the  intestine,  brought  alxmt  by  bacteria  (Bauraann, 
von  rdrnnsky,  Brieger).  When  a  calculus  has  once  begun  to  form,  the 
irritation  of  the  mucous  membrane  which  it  produces,  and  thsdecompo- 
ition  which  results  from  stagnation  of  the  urine,  OftWfl  its  further  growth 
>y  fresh  aocretion,  and  in  the  same  way  foreign  bodies  whicli  have  in  anjr 
ianner  found  their  way  into  the  bladder  may  ad  as  a  nucktuflr  a  oatr 

I'ii:   ,  nbstances  ol  which   tliey  are  coin- 

ptm&l  chiefl  '"'j''  or  mutes. 

the  lu—i  putt  sinutl,  hard.     They  an-  yellowish,  red- 
bcowxuah  in  color. 

(68  arc  rarely  pure.     They  are  usually  covered  QQ  the  surfacr 
id  ammonio-uiagnesium  phosphate. 
kiqfly  ofphospl 
To  i!ti>  group  belong  calculi  composed  of  calcium  phoaphate,  gmmonto-maffMnium 
hosp>  arbonate.    The  last  mentioned  are  rare.     All  these  calculi  are 

i   of  the  triple  phoephati  an  toft  and  friable,  the 

ftlate.    They  are  hard  and  rough.    Their  color  is 

rtin,     These  are  soft,  waxy,  and  brownish-yellow. 

:  cinnabar  red  in  color,  smooth,  and  their 

■ii> . 
EbM  lucceeded  in  producing  urinary  calculi  artificially  by  feed- 

ii  oxamide,  an  ammonium  deri  die  avid,  as  the  result  of  which 

lab-yellow  color  formed  in  the  urinary  passages  .d  dogs  and  rah- 
oxamide  and  to  have  a  concentric 
•  I  structure  with  radial  itriatioxis.     Tli>y  possessed  an  albuminous  stroma,  which 
tl   from  desquamation  and  necrosis  of  the  tubular  epithelium  induced  in  the 
:  the  oxamide. 


5 
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XIV.  The  Pathological   Formation  of  Pigment. 

;.  Pigment  is  normally  present  in  connective  and  epithelial  tis- 
1  parts  of  the  body  (autochthonous  pigment).  It  lies 
bin  the  oeli-bodies  and  consists  oi  yellow,  brown,  and  blank  granules, 
is  diffuse,  imparting  its  color  to  the  oeU-protoplasm,  These  pigment 
grannies  are  known  by  the  various  names  of  melanin,  lipochrome,  and 
hacmofuscin.  Antony  the  epithelial  structures  containing  pigment  may 
ntioned  the  deepest  layers  of  the  rete  Malpigbii  whicli  in  all  the 
ilored  parts  of  the  skin  contain  pigment,  the  hairs,  tlte  pigment  epithe- 
ium  of  the  retina,  and  many  ganglion-cells.     In  the  skin  the  pigment 
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granules  are  for  the  most  part  yellow  and  brown;  in  the  retina.  Mack. 
When  the  skin  is  unusually  dark,  other  layers  of  the  rete  Malpighii 
contain  pigment  also.     Among  tin-  connective-tissue  structun 
may  contain  yellow  or  brown  pigment  granules  are  the  cells  of  tlu*  pia, 
of  the  choroid,  of  the  sclerotic,  of  the  cutis  vera,  of  the  heart- mi 
and  of  the  non-striated  muscular  fibres  of  the  intestine, 

Under  various  physiological  and  pathological  conditions  this  normal 

pigment,  <>f  autochthonous  origin, 
increase  in  amount.      Thus  during 
nancy  the  pigment  of'  the  sfctii  usuauy  in- 
runs*  s  more  or  I  n.s  (.■/'■ 
particularly  in  brunettes.     In 
disease,  which  would  appear  t<>  depend 
Upon  ehauges   in    the    suprarenal    cafw 
sules  (compare  Ji  '11).  decided  i 
tion  nf  the  skin  occurs  as  the  result  of 
increase  of  the   normal    pigment.       In 
atrophic  conditions  oftbeheart-n 
there  is  usually  increase  <.f  its  pigment. 
andatrophj  Of  the  voluntary  niuv, 

often  accompanied  bj  an  aotainralatioii 
of  yellow  pigment  in  the  ffbraa.     In  old 

penOfiS  the  smooth  muscle-tihr»<>  of  tie- 
intestine  always  contain  more   01 
pigment)  and  when  this  is  the  case  thr 
external  surface  of   the    intest 
present    a    \ellowish    or    a    yeBowiab- 
browu  colorati'Mi. 
The  must   int<  i 

logical  pigmentation  an   met  wita    ia 

fiftklis,  in  pigmented ntolm  (Fig.  It*)', 
and    in    various    pigmented     tumors 
(melanotic  tumors).     The  amount  of  pig- 
ment may  l>e  so  great  as  to  imp 
perfectly  black  color  to  the  tis- 

The  pigment   is  for  the   most    j>art 
contained  in  the  cell-bodies  (chron 
pborea)i  though  it  is  o  illj  ia  tae 

intracellular  substance  also,  and  is  com- 
posed of  yellow,  brown,  of  blank  v 
tiles.     Occasionally  ceU 
colored.     In  Addison's  disease  the  pigment  granules  are  situated  partly 
in  the  epithelial  cells — especially  in  those  which  lie  directly  upon  the 
connective  tissue  (Fig.  101,  A,  ",  6,  and  B,  a)-  -and  partly   in   bran 
connective-tissue  cells,  some  of  the   pigmented  branches  of  which,  us  a 
rule,  extend  up  between  the  epithelial  sella  (B, 

In  pigmented  spots  in  the  skin  and  in  melanotic  sarcomata  t la- 
ment is  to  a  great  extent  contained  in  large,  specially  different] 
nective-tUsne  .ells,  in  part  also  in  ordinary    <  <»iiuective-tissue  cell>  in 
tli<-  neighborhood  of  blood-vessels  and  in  their  walls. 

So  far  as  may  be  inferred  from  histological  examination,  the  , 
which  we  hnve  l>r,n  (Irsm'lnng  are  Ac  rttuU  of  a  special  kind  ofcelfacti 
and  we  luu^t  suppose  that  many  connective- tissue  cells,  ganglion-* 
and  muscle-cells  are  able  to  form  pigment  out  of  the  in.  nought  to 


FlO.  100,— lAorn  balrv  |iUp»i«di*h1  mole 
over  lh»<  lower  part  <>t  tbt>  buck  tint  00  u..- 
pr^^rtor  Mfwrt  of  "ii  -iuu_*r*«.l 

,,..i.  .  r  .1.-      r..!.  ,i    ,  .. t    iiiu  trunk  Mid 
■boulder*.    (Krun. 
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them.    The  pigment  would  appear  to  be  formed  fog  the  most  pari  where 

it    i-   found,  though  it  has  been  shown  that  it  may  at  times  be  trans- 

i ti*l  that  tlif  pigment  of  the  skin  in  particular,  as  well  as  tliat  ot 

til*-  I  Bt,  formed  in  cons  iotive-tiBsue  cells  lying  close 

under  the  rate  Halpighii,  and  sending  branching  processes  (Fi^.  101,  c, 
pithelial  cells,  from  which  the  pigment  is  taken  into  the 
epithelial  cells. 

Tin*  frequent  proximity  of  the  pigment  to  blood-vessels  seems  to 
indicate  that  its  antecedents  are  derived  from  the  blood,  and  mam  accept 
the  theory  without  question  that  the  pigment  is  derived  from  the  color- 
i  the  Uood.    It,  is  distinctly  against  this  view,  however, 
that  wh«m  pigment  is  found  in  the  neighborhood  of  blood-vessels,  than 
-aially  an  entire  absence 
ny  evidence  in  the  blond 
itself,  ««rin  the  neighborhood 
of  the  vessels,   suggestive  of 
an  escape  of  the  blood -cor- 
puscles  or  of  a  breaking  down 
and   solution   of    the    same. 
From    this    circumstance    it 
seems  probable  that  the  pig- 
ment is  formed  either   from 
the    circulating    albumin    or 
from  the  albumin  of  the  cells, 
The     attempt    has    been 
mad»-  bo  solve  this  question  by 
chemical  means,  with  the  re- 
sult that  several   facts    have 
^red    tending   to 
show  that  the  pigments  are 
duett  of  cell-activity  and 
are  formed  from  albuminous 
bodies.     The  different  forms 
of  melanin,  among  which  the 
uents  of  the  skin  and  of 
choroid    membrane    are 
illy  classed,  are  bodies  all 
of  which    -according  to  the  investigations  of  von  Keucki,  Bisber,  Abel, 
Davids,  and  Sehniiedeberg— are  rich  in  sulphur  and  contain  nitrogen, 
.  they  differ  in  their  chemical  composition.     According  to 
Schmiedeberg,  this  varying  composition  is  due  to  the  differeoc. 

I--  "f  origin;  for  these  different  forms  of  coloring  matter  repre- 
sent the  jiiKtl  product  of  a  long  scries  of  metamoirvhoQ&i  that  occur  in  fin 
of  albuminous  bodies.      In  this  respect  we  may  compare   the 
ill  development  of  this  final  product  with  that  of  humus  (the  or- 
atnarj  dark-brown  soil),    The  genuine  albuminous  lxxlies  or  substau- 
rding  t<»  Schmiedeberg,  furnish  the  material  for  the 
building  up  of  this  final  product.     It  is  contributed,  rather,  by  the  sul- 
plrar-conAaining  products  which  result  from  the  splitting  up  of  these 
albuminous  substances,  and   which,   furthermore,  have  already  experi- 
-ultiug  from  the  separation  of  certain  carbon-containing 
groups.     Ultimately,  therefore,  the  combinations  from  which  the  differ- 
ent f  melanin  are  derived  are  richer  in  sulphur  than  ar 
•  uninc  prods 


B 


Fw;.  tot,  A  and  B,— P1jpn>'iiie«j  cH!*  <>f  the  skin,  tnm  I 
cast*  of  AtMlson1*  dtouaao  with  chee*y  tuberculoal- 
wiprarenai  capsules.    (Alcohol:   carmine,  i 
epitbeltol  cells  from  the  rteviwM  Inver  I 

j|«Bt<»th»'  surfar*;  A,  h,  pigmented  epIihelUJ  wlla 
from  a  section  rraufa  In  u  plane  piirallel  with  Hie  nutaee;  U. 
o,  epithelial  ivlla  «>nutriiiii.'  no  pl|fiii,<nr :  <,  ■ 
pig-moated  <->tnni'<-tiv«>-Uifttue  cells,  the  terminal  pmceaafa  of 
which  1'iisti  their  wav.  In  B.  Iwtwwn  the  epithelial  reli*:  ,'. 
pigmented  terminal  prooetw*  of  cells.    Magnified  fit  illum- 
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The  majority  of  authors' maintain  that  tho  various  forms  of  melanin 
contain  DO  iron.  On  the  other  hand,  Brandl,  Pfeiffer,  Morn  •  and 
others  have  found  small  quantities  of  iron  in  vat ilanoaaToamata, 

The  mere  fart  that  the  pigment  of  melanotic  tumors  eonl 
do  prod  Hint  it  is  derived  from  the  biemoglobin,  since  tnm< 
tain,  in  addition  to  melanin  granules,  other  products  of  the  disintegra- 
tion of  the  hlood — products  which  are  distinctly  colored  and  wind, 
tain  in  "ii.     It  is  not  poeaible  to  demonstrate,  even  microcL  .  the 

presence  of  iron  in  most  of  the  pigment  granules. 

Yen  Little  is  known  in  regard  to  the  origin  of  <h<<  rftffan  nt  ton 
lipochrome,  which  supplies  th«-  coloring  matt- 
corpora  lutt-a.  for  tin1  ganglion  oslla  (Rosin),  and  for  tli 
ored  tumors  wliK'li  are  termed  ebloromata  (Bj  rg). 

The  tarn  hrcmofuscin  has  been  applied  by  von  Reckling 
Qoebe]  to  certain  yellowiab  bodies  which  contain  n<»  iron  and  which  are 
fonnd  in  the  mnscle-oaUs  of  tin*  beart-mnselo,  in  tho  smooth  and  the 
transversely  striated  mnacnlar fibres,  in  the  cells  of  the  gastric,  intent 
and  lachrymal  glanda,  and  in  the  mncons  and  sweat  glands.      V 
Eag4o  von  Beatnognanaen,  these  bodies  are  derived  from  the  blood; 
nevertheless,  it  has  not  be  Mishetl  as  a  fact  that  hrenio^lobiu  pro- 

duoes  this  material,  and  consequently  these  bodies  cannot  \m>  rlaased, 
with  any  degree  of  confidence,  amoug  the  hemochromatoses  (<  7l>.  It 
is  not  unlikely  that  they  originate  in  much  the  Bame  manner  as  do  the 
different  forms  of  melanin. 


Aeby  was  the  first  to  express  the  belief  that  the  epithelial  cell 

form  pigment,  butderlve  that  which  is  found  in  them  ir wandering  eel  la  I  el.  i 

pigment,  win*  h  penetrate  between  the  individual  epithelial  cells  and  then  dew*,. 

igment  ami  debris  of  the  cwlls  being  taken  up  by  the  epithelium      .wcordlng  to 
von  Kolliker,  "the  pigment  of  the  hair  and  of  the  akin  la  derived  uentsd  con- 

■  -tissue  cills  which  send  proOBSsea  between  the  epithelial  cells  of  (lie  deepest  I 
of  ilie  hair-hulbH  ant!  of  the  rele  Malpiglm,  which   processes  divide  and  subdivide, 
penetrating  deeper  ami  deeper  between  the  eel l»,  and  in  some  tut 
into  the  bodies  of  the  cells  themselves  and  deposi ting  their  pigment  il 
mented  connective-tissue  celln  are  always  confine*!  to  the  deepest  layers  «.f  the 
The  pigment  of  the  ganglion-cells  and  of  the  cells  of  the  retina  ifl  I 
themselves.     Rlehl  and  Ehrmann  concur  with  von  Kolliker  in  this  opinion.     K:« 
arrived  at  much  the  same  conclusion,  as  the  result  of  the  ifect  of  C7 

white  skin  on  tli-  in  ulcer  of  the  leg  In  a  netrro.     In 

to  fourteen  weeRs  the  grafted  skiu  became  quite  black,  like  the  *km  of  tin-  real  <>f  IBS 
negro's  body.     Examination  showed  fine  pigmented  processes,  believed  to  be  Off*1 

s.*ue  cells,  lying  between  the  epi  the  I  ial  cells  al  ;i  tlmewb 
•    -   iieiiiAelfMhad  not  M  \.t  beoossa  ptgrnented      JTon  Wild  bee  also  shown  thai  la 
■••sarcomata  of  the  skin  the  pigmented  001  »su«  cells  pent1 ti 

-I  Hkin  of  persons  affected  with  Addison's  disease  shows 
similar  pigmented  connective-tissue  cells,  though  these  are  not  always  to  be  found  every- 
where in  such  caeee. 

Hie  studies  of  the  mode  ol  formation  ol  pigments  In  I 

been  carried  on  chiefly  on  flebee,  amphibia 
Thus  J  •(  the  opinion  that  the  pigment  o1  >f  tadpoles  I 

m  the  blood,  bat  la  a  product  ol  iplaamofl 

Miii  ha  '*:oi  ttai  n  of  fishes  and  amphibia  to  dUintegra* 

corpuscles.     According  to  Kromayer,  the  pigment  of  the  akin  of  mammals 

[miiniaMBiiii  proceeaea  of  las  epithelial  cola  sua  represents  a  prodaet  of  U  • 

A  curious  melanosis  of  the  Internal  organs 

h  melanoela  of  the  aobontanejoos  Use 

•.   black  b{»!«.  looking  like  Ink-epu 
I  which  . 
otherwise  apparently  healthy. 

under  the  term  ochronosis  of  cartilage,  a  peculiar  ] 
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aitat .  nrnefores,  tendon<«heathB,«sd  synovial  membranes  by  an 

imbibition  into  the  matrix  of  the  cartilage  Imparts  to  it  a 

k  color.     He  explains  this  on  the  Bappositlon  that  blood-pigment  haa 

id  compares  tins  Conn  of  pigmentation  with 

•  in  freckles,     it  la  probable  that  this  condition  lioalj  a  more  pro- 

irin  <>i  Hi.'  diflust-  brownish  pigmentation  especially  noticeable  in  tht 

oinilly  this  pigment  IsalBodep  granular  form 


,4.   Hematogenous  pigment—  that  is  to  say,  pigm  nt  whose  origin 

t-rninrimj  matter  is  certain  —  is  derived  usually  from  blood 

aped  from  the  vessels  or  Las  undergone  coagulation  in  the 

jequently  depends  upon  local  changes.    Occasionally, 

iced  to  tlipi  absorption  of  hemoglobin  by  the  Mood,  or 

-  in  the  Mood  as  tlie  result  of  which  granular  pigment  or  hjBQLO- 

ilasma  and  when  deposited  gives  rise  to  pignienta- 

f  tit-  tissue.     Such  deposits  of  blood-pigment  have  been  called 

rmoehromafoaei  by  von  Reekliughau- 

Extravasations  of  blood  quickly  undergo  changes  which  are  visible, 

0  the  naked  eye.     In  the  skin  they  are  at  first  brownish,  then  blue- 

d,     tod      \  e i low .  - 

A 


hen  small  hemorrhages 
lia\<  .1  in  the  sub- 

aee  of  a  tissue,  as  in 


m 


#c 


FHJ.    ire.— A.  Oils  roiUfllntrit' nmorphoiw  blood  pl^rm*-"'  I    ''. 
OKwelawtdcb  tberfl  we  oojj  ■  Urn  innrtr  bvcmentt  «t  m-; 
rorptlKlcs;  b,c.U»a$e  In  wfilch  those  fniiniitnt.*itiv  numerous,  but 
ill :  it.  rlmiiiMc  iiliitw  and  i><*>Uk»  of  lueuiaUrldki.    Mi^t- 
BlAsd  MiiiliuiuelM*. 


(Hi 


"    peritoneum,  pleura, 

or    lung,     reddish-brown 

or  blackish  spots  will  be 

"si  hie     long     afterward. 

bodies    which    are 

pkUy  putrefying  these 
may   be    slate-cnl- 

Larger      henmr- 

nto  the  tissues — 

example,  in  the  brain 

in  the  lung— come  to 

ve  a  rusty  color  after  a 

and  still   later  the 

doted  spot  shows  ochre-yellow,  yellowish-brown,  or  brown  pigmenta- 

Corresponding  with  ail  these  changes  in  color  are  physical  and 

al  changes  in  the  haemoglobin  and  in  the  iron  contained  in  it. 

When   hemorrhages  occur  in  the  tissues  or  in  any  of  the  cavities 

<  f  the  body,  a  oonaiderable  quantity  of  the  Mood-plasma  and  of  the  cor- 

poaeles  is  taken  Up  unchanged  by  the  lymph-vessels  in  the  neighbor- 

>od.     Other  red  oorpnaoles  seem  to  have  the  luemoglobin  dissolved  out 

tle-m.  leaving  the  colorless  stroma.     Tliis  dissolved  koemoglobvn  dif - 

fuses  itself  into  the  surrounding  tissues  and  gives  rise  to  the  changes 

color  of  the  tissues  in  the  neighborhood  of  the  extravasation.     Part 

liflBOrved  coloring-matter  may  be  eliminated  in  the  urine  in  the 

rni  <>f  urobilin  (nvltHitinria),  but  some  of  it  is  precipitated  in  the  tissue 

in  the  form  of  granules  and  crystals.     These  latter  are  veUowiih-ftd  or 

it/-i  ><l  rhombic  plates  and  net  dh  s  of  hcemaioidin  (Fig.  102,  B),  and  are  a 

iuum  of  hemorrhages.     Part  of  the  dissolved  blood-pig- 

•  «nt  in. i    lie  taken  Dp  by  cells  and  be  converted  by  them  into  yellow  and 

•own  pigment  grannl- 

A  third  portion  of  the  blood-corpuscles  in  breaking  down  form  yei- 

pnent  granules  and  scales,     This  occurs  particularly  in 
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the  larger  extravasations— in    Hie    Bo-called    If  fa,      Pi| 

derived  in  any  of  tin  -  from  the  blood  is  vei  \  frequent] 

by  cells,  ami  in  this  manner  are  formed  the  so-calh 

Itngmenlrcarryingo^e  (Fig.  102,  A,  and  Big,  /«>. 

When  red  blood-corpuscles  are  just  beginning  to  disintagraJ 
ooloring>matter  found  is  haemoglobin;  but  this  is  quickly  changed, 
the  yellow  and  brown  masses  and  granules  found  both  in  the  cells 
lying  five  in  the  tissue  are,  as  a  rule,  derivatives  of  haemoglobin  and 
not  hemoglobin  itself.     These  derivatives  of  haemoglobin  are  di\ 
into  two  groups  according  ns  they  contain  iron  or  not,  the  former  lifting 
called  ktrmofiutrrin,  the  latter  kcamatoidm. 

Ha-matoidm,  identical  chemically  with  bilirubin,  is  a  rub\ -red  ii 

102,  B)  or  reddish-yellow  (Pig.  108,  b)  pigment,  which 

en  stalline  form  or  aw  irregular  granules,  which  maj  be  quite  amoffpl 

or  may  be  rather  angular  in  shape,  suggesting  a  rudiim  ml  im|»er- 

feet  crystalline  form.     It  is  soluble  in  chloroform,  carbon  di> 
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Fin.  l(B.-Olto oontklnlnv  iMBUKaMtMln  aoiJ  hit-mat  'Mln,  rn.m  uu  nlil  li«iiorrti»flr  tivm  tn  tlx>  Urtln. 
•      nuiiiliijf  tui'iiKwMfriM ;  /■.  imittotdlo.r.hl- 

gnuiuu?  .vita  wbLtibave  become  cl«r:  &MWtj  tonMd OOOOeottTI  Us**?.    Ma«Dinirf.»» 

imd  absolute  ether,  but  insoluble  iu  water  and  alcohol.     It  m  »tiKl  appear 
to  be  more  abundant  when  the  blood-pigment  is  not  much  expo*< 
the  aetion  of  living  cells,  .us  in  the  centre  of  large  extravasations  and  in 
hemorrhages  into  preformed  cavities  of  the  body,  jus.  for  SSBUple,  into 
the  pelvis  of  the  kidney  or  into  the  subdural  space,      It 
artificially  by  introducing  blood  in  glass  oeilfl  under  the  akin  ui  mi 
peritoneal  cavi ty  i n  such  a  way  that  the  body-fluids  maj 

Tlie  granules  and  crystals  of  ha-m atoidlU  are  found  both 

1<»:5,  l>)  and  loose  in  the  tissues  (Fi^.  108,  B),     When  it   is  eou- 
•  I   in  «■•  lis  it  has  usually   got  there  as  the  result  of  phagocytosis, 

though  oeoaaionaUy,  particularly  in  cartilage-  and  fai 
toidin  will  have  been  absorbed  while  in  solution,  and  have  been  depos- 
ited afterward  in  the  solid  form. 

Haemosiderin,  the  derivative  of  ini'iiioglohiu  containing  met 

with  in  the  tissues  for  the  most  part  in  the  form  of  y< 
brown  masses  and  granules,  which  deepen  in  oolor  with  time,  sad  are 
•  lined  m  calk  I  tnes  in  the  very  red  corpuscles  from 

which   the  bismoglobin  has  b  vVhen treated  wits  potas- 

siuu  snide  and  dilute  hydrochloric  acid,  luemosiderin 

blue  as  the  result  of  the  formation  of  Prussian  blue  (Fig.  lo:>,  </);  it 
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lii<-k  when  acted  upon  l>v  sulphide  of  auiruomuni,  iron  sulphide 
being  formed. 

LLimosulcrin  is  formed,  according  to  Neumann,  more  particularly 
when  the  extravasated  blood,  or  that  compoaing  a  thrombus  in  a  vesael, 
is  subjected  to  the  action  of  tb*-  iv-lls,  and  it  is  consequently  more  abun- 
daut  in  small  extravasations  and  in  the  neighborhood  of  larger  ones. 
The  formation  of  luemosiderin  may  take  place  in  the  cells  or  in  the 
intercellular  spaces.  That  which  is  found  in  the  cells  may  have  been 
d  from  fragments  of  disintegrated  blond-corpuscles  which  have  been 
D  Dp  bj  the  cells,  or  from  dissolved  luemoglohin  which  has  infi]- 
taated  tnem,  as  is  indicated  by  the  occasional  rinding  of  both  wandering 
and  fixed  cells  whose  bodies  are  stained  diffusely  yellow  and  which  are 
stained  blue  by  the  Prussian-blue  reaction.  Furthermore,  when  haemo- 
globin is  1  by  the  kidneys,  iron-containing  pigment  frequently 
forms  in  the  tubular  epithelium ;  and  cartilage-cells,  which  could  hardly 
be  supposed  to  act  as 
phagocytes  and  take 
up  solid  fragments  of 
1  >\t  n  d-OOf]  aiscles,  often 
contain  granules  of  sim- 
ilar pigment)  even  when 
king  at  some  distance 
from  a  hemorrha 
area. 

The  free  pigment 
ad  the  pigmented  cells, 
distinct  and 
early  pigmentation  of 
the  tissue  in  the  neigh- 
borhood of  an  area  of 
extravasated  blond. 
But  soon  the  pigmented 
cells  find  their  way  into  the  lymph-channels  and  form  metastases  along 
t!i.«  oosrae  of  the  lymphatics  and  in  the  adjoining  lymph-nodes  (Fig. 
104),  in  which  at  first  the  pigment  is  lodged  in  the  bodies  of  the  free 
hoid  cells,  but  later  may  come  to  lie  in  the  tissue-cells  also.  After 
a  time  hemosiderin  is  either  destroyed  and  disappears,  or  it  changes 
into  a  pigment  which  no  longer  ^ives  the  reaction  for  irou. 

If  I  !->riu  comes  in  contact  after  death  with  hydrogen  sulphide 

it  become*  Mark,  and  then  causes  the  black  and  gray  spots  or  diffuse 
patehea  spoken  of  as  pseudamelanosis.  This  is  observed  most  often  in 
the  intestine,  in  the  peritoneum,  and  in  suppurating  wounds,  since  in 
these  localities  hydrogen  sulphide  is  more  apt  to  be  formed  in  the  course 
«>f  putrefaction. 

The  question  whether  hemosiderin  granules  may  be  oonverted  into  a  pigment  .  de- 
(lififi'reutlly  answered  by  different  author*.     M.  Schmidt  and  Neumann 
:  tin-  opinion  that  the  Iron  reaction  of  bamoeidsrin  is  by  no  means ecnetant,  that 

iiitkly  lust,  and  that  it  may  even  be  absent  from  the  first.     The  fact  ia  thai  not 

j  the  iron  reaction  is  not  obtained  when  the  conditions  are  all  such  as  to  lead 

nee  of  haeruosiderin.     From  this  circumstance  we  are  warranted  in 

ion  that  the:  iron  may  disappear  from  the  hiemosiderin,  or  else  it 

u o  ■  modification  which  it  ia  impossible  to  demonstrate  by  mieroehemical 

t  these  changes  may  take  place  without  the  cw  of  any  loss 

the  affected  granule    This  phenomenon  is  observed  oftanest  in  hainosiderin 
in  the  longs,  and  in  <  circumstances  it  assumes  a  dark-brown  color. 

The  black   pigment  characteristic  of  pseudomelanosis  has  been  believed  by  m 


flO,  DM   JUiaimninsHllH  Of  eaUi  OOBtaOdng  pigment  ffranni 
tin-  kmpii-K]uucl.4  lifter  the  absorption  of  »n  extnvantloo  »f  blood. 
ltd;  cnnnineJ    a.  Peripheral  mxliile:  b,  lrmpb-sttUtt;  e, 
nuuiilng  |jlKRiiiir  granule*.     Magnified  lui diameters. 
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btorlttottota  dot  to  the  [onnadan  ofanlphldt  «f  iron  aa  tbe  result  of  the  action  of 
hydrogen  sulphide  upon  the  iron  of  the  hen  »  the  investigation 

Nfuuuuui,  pwrMlonnoltTilii  ovei  its  origin  t--  i  ilmple  cadaveric  proceee  of  decaca- 
position.     It  depends  to  a  at  upon  local  conditio 

containing  producta  of  the  decomposition  of  hemoglobin  ahonld  be  formed  during  life, 

irhereupon  the  hauooeidcrin,  through  the  action  ol  hydrogen  sulphide,  mbuidm  after 

i  black  coloring.     According  to  the  in--  and  Ernst 

•/'./.  /.  aOg,  Pott.,  \ii..  p.   868),  black  pigment  may  ftleobe  formed  during  Ufa 

through  thi  i  irhich  produce  hydrogen  sulphide. 

...   When  large  numbers  of  red  blood-corpuscles  break  down  in 
the  blood,  hienioglobin  or  methmmoglobin  may  come  t  solve*!  in 

lasina,  ur  portions  of broken-dowu  corpuscles  may  besireyl  I 
in  the  circulation.     This  condition  is  mod  pronounced  in  poiSOfun| 
arsenic,  toluylendiamin,  potassium  chlorate,  antl  mu*hroom,  though   it 
is  observed  als«»   in   many  infectious  dlMAMB,  in  malaria,  ami    in   j-rni- 
stona  amoniia.     Dissolved  bmmoglobin  or  metluenioglohiu  imparts  a  red 
color  to  the  blood-plasma  (compare  $5  10),  mid  this  condition  i- 
hcnnoglobineomia.    When  much  dissolved  hnmoglobui  i^  contained  iu  the 
blood  a  portion  of  it  may  ln>  excreted  by  the  kidneys,  giving  rise  to 
ho  iiimfhihinnria  and  mctfitnimijfuliinuria,  in  which  BBSS  the  urine  is  of  a 
reddish  color  that  varies  from  a  li^ht  brownish-red  fco  |  decidedly  dark 
ol       P:;-  is  especially  tin-  rnso  in  arsenic-poisoning,  but  I  •cca- 

^i-'ti:ill\  as  the  result  of  other  influences,  as,  for  example,  after  exposure 
to  cold  (periodica]  hemoglobinuria). 

When  the  disintegration  of  the  red  ooipusolesmnoi  so  complete,  and 
fi:i^m»'tits  of  them  remain  in  the  Mood,  ,ih  is  the  case  not  infreque 
after  burns,  the  fragments  accumulate  in   the  capillaries  of  the  li 

spleen,  lymph^nodejj,  and  bone-marrow,  and  to  a  much  I 

some  of  the  other  organs.     Sooner  or  later  they  are  taken  up  by  colls. 

In  the  liver,  as  the  result  of  this  increased  supply  of  lneinoglol 
there  is  considerable,  increase  of  functional  activity,  whioh  is  ghown  by 

the  presence  of  in  increased  amount  of  bile-pigment  in  the  bile 

occasionally     oxj  hjsnoglobin 

also    may    l>e     present     in     it 
(Stern  1.      At   times,   when    t 
amount  of  hiMiioglohin  brought 

to  the  livor  hi  too  great  to  be 
wholly  disposed  of  in  thisw.i 
r  of  the  derivatiN 
of  hamoglobin  may  be  depos- 
ited  in  the  celts  of  the  liver 
itself  or   in  other    org 
may    be    eliminated     by    the 
kidneys.      When    <  ire 

colored     yellow,     orange,     or 
brown  as  the  result  of  such  de- 
posits, the  condition  has  \> 
aptly  named  by  von   Reekling- 
k-aflntfioo.   SefuiardSoaMieiw*,  hansen  hemochromatosis. 

The  derivatives  of  Inemo- 
giobin  deposited  in  this  way  are  the  same  as  those  met  with  in 
travasntions  of  hlo.nl,  and  consist  partly  of  pigments  free  from  iron 
irtly  of  hremosulerin.  The  lamer  is  a  fmjuent  cause  of  pigments* 
tion  of  the  tissues,  and  it  is  therefore  permissible  to  speak  of  a  pigmen- 
tation by  hematogenous  siderosis. 
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These  deposits  of  iron-contain ing  pigment  are  must  often  met  with 
iu  the  liver,  where  they  occur  as  yellow  grannies  or  masses  in  leuco- 
cyte^ dothelial  cells,  in  tin-,  plasma  of  the  capillaries,  in  the  liver- 
cells   (Fig.    !<».*.,    b),    ami   in   tin-  star-cells  of  KuprYej.     In   pernicious 
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'•>.    MiMiu*-lirvnuU<*t>  of  the  liver,  from  a  man  who  died  of  morlnis  inaculomis  Wi-ilinmi.    I  \  l<  ■  >- 

i.  Acini ;  /.,  peritojieuni ;  i , c branrhMt ol  the portal  vein  :  i/,  iiiilirrntwi  periportal connective 

[nhIUwI  Inside  of  the  capillaries  of  th?  LieiJallc  toinil**;  /.  vmiuIw  central*-*.    Magidflrd 


malaria  and  pernicious  amentia  the  majority  of  the  liver-cells  may  con- 
tain such  pigment,  as  the  result  of  which  the  whole  liver  may  have  a 
brownish  oolor, 

When  large  quantities  of  broken-down  corpuscles  or  of  lneinoglobin 
<h-rivati\  might  to  the  liver,  they  accumulate  more  especially  at 

the  periphery  of  the  aciui  (Fig.  ICHi,  d,  <),  ami  in  the  periportal  counec- 
nasne,  tying,  as  before  stated,  partly  free  in  the  capillaries,  or  in 
6,  ami  partly  inside  of  leucocytes,  liver-cells,  con- 
nective-tissue  cells,  aud  the  endothelial  cells  of  the  capillaries.     The 
s  thus  infiltrated  present  a  reddish-brown  coloration  distinctly  vis- 
ible to  the  naked  • 

The  pigment  which  is  carried  to  Die  spleen  is  found  for  the  most 
ID  oils  lying  loosely  in  the  pulp,  at  times  also  in  the  fixed  cells  of 
tisanes,     hi  the  lymph-gland*  the  iron  granules  lie  ohie&Ni  in  cells 
within  the  lymph-channels.      In  the  hnnr-mamttr  retained  luemosiderin 
ia  found  imprisoned  partly  in  free  cells  lying  within  the  blood-vessels, 
Ijf  in  the  endothelial  cells  which  line  them,  and  partly  in  the  cells  of 
the  pulp.     The  number  of  such  iron-containing  cells  may  be  quite  large, 
lerin  is  found  in  cells  in  the  capillaries,  in  the  capillary  endo- 
thelium, and  iu  the  pulp-cells. 

In  the  /  rhe  hemosiderin  granules  are  most  abundant  in 

khelinm  lining  the  convoluted  tubes  (Fig.  107,  a),  but  they  are  aj« 
vitli  in  the  lamina  of  the  tubules  l/U,  in  the  capsular  epithelium  ( 
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arnl  in  the  endothelium  of  the  capillaries.      \\li<  -  of  hren; 

iin-  present  ill  Hie  circulation  they  KM  almost  reitain  to  be  f'>nr 

capillaries  of  the  kidney.     When  haeinoglnliin  is  being  elimi 

kidney  it  is  usually  to  be  found  in  the  lumina  of  boom  "f  the  tuhules. 

When  pigmentation  of  the  kidney  is  extensive,  it  ma\  often  1*>  dee 

with  the  naked  eye. 

A  large  part  of  the  hteniMsideriu  which  ist  found  in  the  various  organ* 
has  been  brought  to  them  in  the  forms  of  granules  or  small  flakes,  and 
is  then,  as  a  rule,  contained  in  leucocyte*  in  the  capillaries.  But,  iu 
addition  to  this,  solid  particles  oJ  pigment  would  also  appear  to  be 
formed  iu  the  cells  themselves  from  material  brought  to  them  in  solution. 
This  view  is  sustained  hv  the  fact  that,  in  applying  the  Prussian-blue 
reaction  for  the  detection  of  iron,  many  of  the  cells  which  contain  no 

definite     gran: 
,  -^3-0  .  BTtketeee  stain  dif- 

fusely blue,  in,: 
ing  the  presence  of 
iron  diffused  through 
their  substance. 
The  iron-containing 
•  •ut  which  • 
rates  the  cells 
would  appear  to  be 
later  bj 

in  the  toon  of 
solid    masses  of  pig- 
ment, though  it  is,  of 
course,  possible  that 
some  of  this  dil 
col. ^ration  may  have 
resulted  from  the 
ration     of    tl 
within  the  cells.     It 
Iso  suggested  b) 
tli    <  ins  of  a 

in unl>er  of  investigs- 
that  colorless 
inuwontainiug  mate- 
rial— albuminates,  perhaps— may  at  times  be  present  in  cells  in  the 
body,  since  the  iron  reaction  develops  oftentu 
taining  granules  than  were  otherwise  visible  in  BOS. 

The  deposit  of  iron-free  pigments,  haanatoidin  or  bilirubin,  is  usu- 
ally very  scanty  in  cases  of  hematogenous  pigmentation.  I  :aily, 
however,  there  are  also  found,  in  the  organs  which  I  have  numerated, 
\elli»w  bodies  which  do  not  give  the  reaction  for  iron,  ami  which. 
reasonable  to  suppose,  have  not  c  d  iron  at  an\  tons,  though  it 
■honld  l>e  remembered  that  after  a  time  hemosiderin  EsiLs  '  >nd  to 
this  reaction. 

The  organism  supplies  itself  with  what  iron    r  I  bl  UM  assimilation  of 

the  Iron  compounds  which  exist  in.  ti>-  nt lining  articles  of  I 

contained   in  tin-  iron  preparations  absorbed   I  ysu»m 

from  thi-  duodenum.     WbeO  IB  BS0CS1  of   Iron   i* 
hemosiderin,  i«  stored  In  tin-  spleen,  In  the  bone-wan  i,  and, 

f  length  oi  ihe  rcstof  it  in 

kidneys,  the  liver,  and  t 


no.  107.— Bawnslogenw  depcwlt  of  imn  In  lb**  i  l<in.-v,  from  a  Mtkit 
whoJi^l  »»r  perelrtoUB  nmliirui  iroutntclMl  In  Biunuiuiyio.  iaIcudmI: 
carmine.)    a.  i  uou-lni." 

of  wnkm  contain  granule  of  iron  mm!  are  Haloed  *  j»i< 
Iron  granule*  in  Um>  lumen  of  toe  Uinuk' :  c,  strui«!it  urtniferoiu.  Uihulea  ; 
ft,  gkxnerulua ;    €,  capnule  opltnellwn.  Nlao  rmitolnlmj    Iron  granul** 

Kaioioea  ibd  maamsra. 
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In  malaria  two  pigments  result  from  the  damnation  ol  bhfl  red  dorrwbIm  by  the 

micro-organisms  ol [that  disease.     The  (me  is  formed  by  the  plaUDOdll   themselves.     It 

U  black,  gives  no  Iron  reaction,  end  lies  in  the  bodies  of  the  plasimtdia.     Nothing  is 

n  as  to  its  nature.     The  other  i«  h;emosiderin.  which  passes  Into  the  plasmn  of  the 

as  the  result  of  the  destruction  of  the end    ll   later  deposited   En  tin 

and  marrow  <>t  the  bones.    When  •  deetructionol  the  blood  occurs. 

ilsn  lead  n>  ■  condition  <>f  piderosis  of  the  kidneys  (Fi^.  JnT)  and  to  eliniinaln.ii 
|]  in  i lie  hi  i 

iln-  mnlel  ooJorotioa  which  i$  observed,  in  decomjwetofl  cadastre,  in  the  neiyhimr- 
Ktd  oj  Ui  dependent  upon  the  formation  ol  sulphide  of 

<>l>in  throi  t ion  of  the  hydrogen  sulphide  upon  the  blood. 

;  76i  A  pathological  pigmentation  ol  the  tisanes  h y  bile-pigment  is 

anted  jaundice  or  icterus.     Icterus  is  a  symptom  which  in  fre- 

juently  present  iu  the  course  of  a  number  of  diseases  of  the  liver,  and  is 

frequent  occurrence  during  the  first  few  days  of  life  {icterus  neona- 

mm ). 

During  life  the  pigmentation  known  as  jaundice  is  apparent  chiefly 

in  the  skin,  conjunctiva?,  and  urine,  but  after  death  it  may  be  detected 

in  the  internal  organs,  in  the  serous  membranes,  in  the  lungs,  in  the 

kidneys,  in  the  liver,  in  the  subcut  and  intermuscular  connective 

sue,  in  the  blood-plasma,  in  clote  in  the  vessels,  etc.     Fresh  icteric 

}lorations  are  yellow,  bat  after  a  time  the  skin  may  assume  an  olive- 

Of  dirty  grayish-green  color;  and  similar  colorations  are  also  met 

v  ith  iu  the  internal  organs,  particularly  in  the  liver  and  occasionally  also 

in  the  kidn- 

Jaundioe  remdis  from  the  entrance  *>f  bile  or  ofbile-fripment  (PQirMn) 
info  Iht  hhnul  and  liquid*  of  the  body.  During  its  continuance  the  urine 
contains  bile-pigment  also.  These  biliary  pigments  have  their  origin  in 
tli.  ud  jaundioe  is  eonsequently  a  hepatogenous  disease.     It  corn- 

depends  upon  some  diseased  condition  ol  the  biliary  passages  or 
of  the  liver  itself,  as  the  result  of  which  the  outflow  of  bile  from  the  liver 
is  impeded.  The  bile  is  then  taken  up  by  the  lymphatics  and  blood- 
vessels  of  the  liver.  Such  a  damming  np  of  the  bile  may  he  brought 
about  by  catarrh  of  the  bile-ducts ;  by  narrowing  or  obliteration  of  the 
bil»--d  cicatrices,  by  gall-stones,  or  by  tamom  which  may  have 

originated  in  the  gall-ducts  themsi  in  the  tissue  in  their  neigh- 

borhood, and  which  compress  them;  by   inflammatory  conditions, 
scesses,  connective-tissue  growths,  tumors;  or,  finally,  by  congestion  of 
the-  I'll ood- vessels  of  the  liver  itself,  which  causes  pressure  upon  or  oblit- 
eration of  the  gall-ducts  within  the  liver,  and  so  prevents  tlie  outflow  of 
bile  through  the  gall-cn  pillages  and  smaller  gall-duets. 

KrVhtt)  for  any  reason  the  bile  is  congested  in  the  small  gall-ducts  of 
n»  liver,  the  first  thing  which  occurs,  in  all  probability,  is  an  absorp- 
"ii  of  a  certain  amount  of  the  bile  by  the  lymphatics  ox  the  iiver.  But 
i  the  process  continues  the  bile  accumulates  more  and  more  in  the 
»tra-arinous  Ball-capillaries  (Fig.  10S,  a)  and  in  the  liver-cells  them* 
f;  and,  as  a  result  of  this  state  «>f  affairs,  the  stagnating  in 

Kile-pigment  (<j)  may  finally  force  its  way — through  a  small  rapture 
liich  can  sometimes  be  demonstrated  under  the  microscope— into  the 
ipillai  >  blood-vessels. 

online  to  the  more  recent  investigations  regarding  the  structure 
the   liver,  the   intracellular  bile-capillaries  extend  into  intracellular 
filled  '.\itli  secretion,  and  from  which  are  given  off 
the  cell)  extremely  delicate  eanalieuli   (Nauwerek,  Stra 
Browios)  that  surround  the  nucleus  like  a  network  and  are  also  < 


t>>    kr-»:iuJ«  <>f 
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f'\t<T]iJil  One,  of  biliary  acids  and  biliary  coloring  matter,  in  I 

tii m  ol  the  gaH-dneta ;  and  an  internal  one,  of  sugar  i.  in  Iht 

direction  of  the  blood-vessel*  (Minkowski'.  Furthermore.  \.»n 
beUerei  that  tins  latt  ion  is  also  carried  on  through  a  uetw< 

the  most  delicate  intracellular  oanalioaH.  Tt  is  easy  to  understand, 
therefore,  that  disturbances  of  the  secretion  are  of  rather  Eroqneiri  occur- 
rence, and  that  an   SeCMM   "f  bile   into  the   blood  may  occur,  not 

through  entasis  in  the  flow  el  bile,  but  also  through  diseased  condition* 
ol  the  liver-cells,  such  as  occur  in  the  oourse  of  certain 
intoxication*.     Accordingly,  it  iH  permissible  to  distinguish  two  kii 
jaundice  ox  icterus ;  an  iderut  Ate  to  a  emeu  in  thejiow  of  btte    i  >r  b 
fin,"  Minkowski  i :  and  an  idenuidne  f<><i  toxic  and  xnfecti 

pedetiioftht  bUe  (Pick's  peraohoUa).  It  is  probable  that  the  int. 
tation  here  given  applies  oorrectlv  to  many  forms  of  ietenu  vniefc 
formerly  attributed  to  catarrh  of  the  gall-anote. 

it  is  poaeibls  that  disturbances  in  the  innervation  and  circulation  of 

livei  ma\  also  suffice  to  bring  about  an  esca|>e  of  bile  into  the  i 
acin«'iis  lymph-channels  Of  into  the  blood;  a  condition  of  things  n 
would  justify  the  employnn  nt  <  >f  the  I  ■<•),, >Ha. 

In  paracholiaof  long  standing  and  ol  •  pronounced  character — such, 
for  example,  as  is  established  when  the  gall-ducts  are  doled  for  a  long 
period     not  only  do  the  liver-oella  become  stained,  but  also  Ku; 
cells  and  the  endothelial  cells  of  the  blood-vessels  ;  and 

in  consequence  of  thi s  impregnation  the  latt  ften  becom< 
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from  tlit*  walla  of  the  vessel  and  lie  free  in  its  lumen.  At  a  later  stage 
other  degenerative  changes  often  develop  as  a  ooaooonanoe  of  the  biliary 
stasis.  Such  are  the  following:  cell-necroses,  and  inflammation  and 
proliferation  of  the  connective  tissue. 

When  bile-pigment,  either  still  in  solution  or  in  the  form  of  granules 
or  small  masses,  finds  its  way  into  the  Mood  in  the  manner  above 
ribed,  the  tissues  of  the  bodys  being  bathed  constantly  /»//  bUe-sienned 
hjiim/t,  gmditaHy  absorb  *ovm  ofth  cvtorin&inatter  and  are  colored  by  it. 
Solid  particles  which  may  he,  circulating  in  the  Mood,  for  the  most  pari 
in  cells,  slowly  accumulate  in  the  spleen  and  in  the  bone-marrow.  After 
a  time  the  bile-pigment  in  solution  in  the  various  liquids  of  the  body 
becomes  deposited  as  fine  granules,  or  more  rarely  as  rhombic  or  acicular 
crystals,  which  have  already  been  described  as  luematoidiu  (Fig.  102). 
This  crystalline  deposit  rarely  occurs  except  in  new-born  infants,  where 
the  crystals  form  in  fixed  and  wandering  connective-tissue  cells,  in  the 
liver-cells,  and  in  the  tubular  epithelium  of  the  kidneys.  In  intense 
u<liti"iis  verv  many  of  the  cells  of  the  body  come  to  contain 
bile-pigment.  This  is  often  accumulated  in  large  amount  in  the  lymph- 
k'lands  Fig:  100,  <  h  to  which  it  is,  as  a  rule,  carried  by  cells,  and  whose 
lymph-channels  uia\  bfi  so  filled  with  the  yellow  granules  as  to  give  to 
iiol^  gla&d  :i  vellnwish-brown  color. 

In  the  Kidneys,  which  are  active  in  eliminating  the  biliary  pigment 
from  the  body  in  jaundice,  there  is  also  much  pigmentation,  particu- 
larly of  the  secreting  epithelium  of  the  tubules,  which  often  desquamates 
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■wlilK  mi  utturk  •<(  iaimitli«»'  >llU<  I"  oMjwtad  outflow  <>i  Ml*. 

rmpb-foUlclei  with  dJateoaad  btood-veaaeb;  b.  capauto;  «•.  Ijrupb- 

ls.h-tri-»-«  ii  mH/ukmi!  iminnU-t  (entirely  fiv«'  fmin  Iron).     Magiiin»<!  ».'» 


in  consequence  (Fig.  llti,  </).      When  casts  of  the  urinary  tubules  are 
ia  the  result  of  the  degeneration  of  the  tubular  epithelium,  these 
casts  are  usually  colored  by  the  bile-pigment  (Fig.  lin,  b,  <•). 

Aaaociaied  with  the  deposits  of  bilirubin  in  jaundice,  there  is  always 
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ilk.mm<,i.mi:in.i:mia. 


Vh>  (hit*  to  the  bnafciiOB  of  sulphide  of  iron  m  the  result  •  if  the  actio 
ilpliide  up<»a  iln«  iron  <>i  the  h.i-iii.ijjlobiu.      .\ 
\Kiiin:uiii.  pseadomeUuiin  nwwi  lis  origin  to  h  simple  cadaveric  procea* 
-it.     ii  depend!  i>>  ■  buy  pon  I ■* »< • . » l  co&ditlona,  one  of  which  Is  thai 

contain  loots  o!  the decomposition  globin  should  be  formed  during 

whereupon  the  hemosiderin,  through  Lb*  lotion  of  hydrogen  sulphide,  usumes 
death  n  black  coloring.    According  t<>  the  iii  in  of  zh;> 

•  did.  /.  aU'j.  I'titk.,  vii.,  j>.  868),  black  pigment  may  also  bo  forn  ig  life 

through  tin  1  baeteris  which  produce  hydrogen  BuTpfcide. 

5<  75,   When  large  numbers  of  red  blood-corpuscles  break  down  in 
the  blood,  KuHXIOglobiD  or  me&mmoglobin  niay  eomfl  t<>  DC  flieeofTi 

Hut pTiMflfm,  or  portions  of  broken-down  corpuscles  may  I"  1m. tit 

in  the  circulation.     This  condition  is  roost  pronounced  in  |K>isoning  by 
arsenic,  toluylendiamiu,  potassium  chlorate,  and  mushroom,  thou. 
is  observed  also  in  many  infectious  di  m  malaria,  and  in  |**rni- 

eious  jim.-i  mi:!.  Dissolved  hemoglobin  or  metlnernoglohin  imparts  a  red 
onlurtn  the  blood-plasma  (compare  >  10),  ami  tins  condition  ii 
ltithttHfh>Uitt<rt,<itt.  When  much  dissolved  hemoglobin  is  contained  iu  the 
blood  i  portion  of  it  may  be  excreted  by  the  kidne\s,  giving  rise  to 
hoBmoglobinuria  and  methamoglobittuna,  in  which  ruse  the  urine  is  of  a 
reddish  colox  th.-it  varies  from  a  light  brownish-red  to  a  decidedly  dark 

rod.    This  is  especially  the  case  in  araom^poisoiung,  but  oocun  • 

sioually  as  the  retail  of  other  influences,  as,  fur  example,  after  exposure 
to  eold  (periodica]  luemoglobinuria). 

Wlicn  the  disintegration  of  the  red  corpuscles  is  not  so  compl* 

fragments  of  them   remain  in  the  bl I,  as  is  the  COM  not   infrequent!  \ 

after   burns,  the   fragment*   accumulate    in    the  capillaries  of  the    I 

spleen,  lymph-nodes,  and  bo&e-auuxow,  ami  to  a  much  less  extent  in 
some  of  lbs  other  organs.     Bonnet  or  later  thej  an  takes  op  by  rolls. 
In  the  liver,  as  tho  result  of  this  increased  supply  of  hicmoglob 
there  is  considerable  increase  of  functional  activity,  which  is  show 
tho  proeenoa  ol  an  Lncroaeed  amount  of  bile-pigment  in  die  bilo. 

occasionally  oxj  bnunoglobin 
also    may    be    present    in    it 

(Storm.      At   times,   when    tho 

amount  of  hmmoglobin  broqghl 

to  the  livoi  be 

wholly  disposed  of  in  this  way, 

r.tio  or  othor  of  the  derivative - 
of  hemoglobin  may  be  depos- 
ited in  the  cells  of  the  liver 
itself  or  in  othei  organs,  of 
may  bo  eliminated  by  the 
kidneys.  Winn  orgaae  are 
solo  How,     "range,     Off 

brown  as  the  result  of  such  de- 

'    ...    ,   .".  ..-HM-.-i..:.      !  ,li        III      ":..:■      -'I",  |  H  1 1 1 1  B  .     t  1  ii  I    « '"1 1-  I  1 1  |i  I  II      bSSDSeB 

mSmSSSt'VS^' ''"'■''  '" '"' ■' '■' ' '■' ■  ■■"■'" ■''' " ■  '■'' •''"'■' f      ;iI*d>  naniod  l.\  \.»d   Keckling- 
fwry desMwntKm.   Magnlflad  no  dfcuneian.  hauson  hemochromatosis. 

Tho  d-tivatives  of  ha?mo- 
bin  deposited  in  this  wag  an  the  same  as  those  met  with  iu  other  ex- 
travasations of  blood,  and  I  pigmenta  free  from  iron 
and  partly  of  hemosiderin.  Tho  latter  is  s  frequent  cause  oi  pigmenta- 
tion of  the  tissues,  and  it  is  therefore  jiermissible  to  apeak  of  a  pigmen- 
tation by  hematogenous  siderosis. 
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These  deposits  of  iron-containing  pigment  are  most  often  met  with 

m  the  liver,  where  they  < or  m  yellow  granules  oar  mnmnfi  in  leuoo- 

s  ami  endothelial  oells,  in  the  plasma  of  the  capillaries,  in  the  liver- 
ctilla    (Fig.    1<>">.    a),    and  in  the  star-cells  of  Kupffer.     Tn   pernieiniis 


/ 


»i.     ir>i>in<M-hPHiwU«<lM'f  Uif  llvur.  Mm  a  iruui  Who  died  of  morbus  maculrwiifi  WerlboBl.     I  AI>->- 

m.o    okAdol:  '>,  peritoneum;  e.e.br&nctve*  of  Uu- portal  vein;  r/,iTiimnit*«d  (XTtportHl  connective 

iiK-cftiiillurtft.  of  tin  >  bflQlOc  IoMm;  /,  v<-niilSB  central  w.    Magnified 


malaria  and  pernioions  autemia  the  majority  of  the  liver-cells  may  con- 
soeh   pigment,  as  the  result  of  which  the  whole  liver  may  have  a 
brownish  color. 

When  large  quantities  of  broken-down  corpuscles  or  of  h«mogk>bu] 

derivatives  are  brought  to  the  liver,  they  accumulate  more  especially  at 

the  periphery  of  the  acini  (Fig.  106,  d,  e),  and  in  the  periportal  oonneo- 

ie,  lying,  as  before  stated,  partly  free  in  the  capillaries,  or  in 

s,  and  partly  inside  <»f  leucocytes,  liver-cells,  oon- 

tieetive-tissue  cells,  and  the  endothelial  eells  of  the  capillaries.     The 

les  thus  infiltrated  present  a  reddish-hmu  D  e<  Joration  distinctly  vis- 

ihk  bo  the  naked 

The  pigment  which  is  carried  t<>  the  spleen  is  found  for  the  most 
!>art  in  cells  lying  loosely  in  the  pulp,  at  times  also  in  the  fixed  cells  of 
issues.  In  the  lymph-gland*  tin1  iron  granules  lie  chiefly  in  cells 
within  the  lymph-channels.  In  the  born  -imirrow  retained  lnemosideriu 
is  found  imprisoned  partly  in  free  cells  lying  within  the  blood-vessels, 
partly  in  the  endothelial  cells  which  liue  them,  and  partly  in  the  cells  of 
the  pulp.  The  number  of  such  iron-containing  cells  may  be  quite  large, 
lerin  is  found  in  cells  in  the  capillaries,  in  the  capillary  endo- 
thelium, and  in  the  pnlp-oells. 

lu  the  kidneys  the  hemosiderin  granules  are  most  abundant  in  the 
epithelium  lining  the  convoluted  tubes  (Fig.  107,  a),  but  they  are  also 
met  with  in  the  Inmiua  of  the  tubules  (o),  hi  the  capsular  epithelium  (e), 
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Among  thrt  pigmentations  which  may  result  fromabeor]  ' 

tlit-  intestine  we  may  mention  the  condition  known  as  .  w 

dependent  upon  the    \> 
h  b  a        nae  of  preparations  of  r  The 

•  J'%  t>  m     skin  under  this.-  eiivuiuatanoea  mar 

A#  m    *  tame    an    iut  rows 

coloration,  and  in  a  similar  vaj  the 
internal    organs  ni:i_v   undergo 
mentation  to  a  greater  or  Ieee  degree. 
The  silver  i^  depoeited  in  tle>  I 
oJ   fine   grains   in   tli- 

;..M-i.i||\        Hi     : 

meruli  and   in  the  cnunectivi 
of  the  medullary  portion  ol  the  •- 
(Fig.   112,   6),  in  the   intini. 
tbe  larg< 

of  the  smafli a  arteries,  in  tin'  neigh- 
borhood  of   iuui'ouh   glands,    iu 

i  lla>  of  the  skin,    in  <uec- 

kiesse  of  the  intestinal  villi,  anil 
iu  the  ohoxoid  i  tin-  lateral 

ICmtriDlMI.        Deposits    Hi;t\    als..    infUr 

in  the  sercns  membranes,  b 
theliaJ    tissues,  the  and  tin 

cerebral   vessels   escape.       Exta 
depoaita  in  the  medullars  portioa 
tli*'   kidnaj   may  Kaad  to  aruwil 
dense  connective  tissue,  which    t 
not    infrequently  un«l<  deifica- 

tion. 

Truii  partielHR  taken  into  tin-  ; 
iu  large  amoont  may  also  1< 
pig]  ii     ol    th.     1 10 in- marrow. 

spleen,  and  hmph-glaud*,  though  rarely  to  raeh  an  bo  !*• 

visible  to  the  unaided 
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XV.  The  Pathological  Absence  of  Pigment. 

S  78.  The  absence  of  pigment  occurs,  in  the  first  place.  as  a  congeni- 
tal, inherited  affection,  and  is  then  termed  albinism  or  IcuKopnthia 
congenita.     In  SOEM  of  the  cases  the  absence  of  pigu 
the  entire  body  i  uatoersoJ  atbiniam  ;  Kakerlaken;  albtnos),  while  in  ot 
it  is  confined  to  a  few  portions  of  the  skin  {partial  albinism).     In  thOM 
parte  ol  the  skin  whfiie  Um  pigment  'it  the  hairs  will 

to  lack  pigment;  they  are  white,  or  yellowish-white  {jxdic 
irirhui  congenita  universalis  et  <  ipta).     In  univ<  .tin- 

pigment  i  d|  even  boa  the  retina,  the  choroid,  and  the  iris;  and 

eonee<|ueiitlv  the  choroid,  from  the  amount  of  blood  whic  'nine, 

appears  red,  while  the  irif  be  angle  at  which  it  is  viewed 

and  alio  aooording  to  the  character  of  the  illumination,  ma 
either  bluish-white  <»r  red.     Under  t!  i  1>  wing  that 

can  be  d  1  is  the  abeenoe  of  i  i  obus. 

A  second  form  of  absence  of  pigi  that  which  is  known  as 


PATHOLOGICAL   ABSENCE   OF   PIGMENT. 


J13 


vitiligo  or  leukopathia  acquisita.  This  affection,  which  develops  only 
iu  the  later  years  of  life,  occurs  partly  as  a  concomitant  of  certain  well- 
known  diseases  (scarlet  fever,  typhoid  fever,  and  relapsing  fever),  partly 
tymptom  of  an  epidemic  disease  (vitiligo  endemica)  the  etiology 
<>f  which  is  unknown,  and  partly  without  any  recognizable  cause.  The 
formation  of  white  patches  within  the  area  of  which  the  hairs  also  lose 
their  color  fleukotrichiu  ae^uisita  circumscripta),  takes  place  as  a  rub-  in 
a  s\  mm.  tncal  maimer,  and  it  may  spread  throughout  the  greater  part 
of  the  body  (Fig.  LIS).  The  white  patches  are  surrounded  by  a  border 
•  if  skin  somewhat  more  darkly  pigmented  than  usual;  and  this  condition 
gestfl  the  idea  that  wLen  the  pigment  disappears  from  one  part  it 
sly  undergoes  ■  .lis placement  to  an  adjacent  part.  The  loss  of  color 
i ti  the  hairs  slwajj  B  1"  gins— as  it  does  in  toe  process  of  growing-gray  in 
the  later  years  of  life — in  the  root;  and  the  reason  for  this  loss  is  to  be 
found  in  tl».'  fact  that  tin*  hair  papilla  no  longer  furnishes  any  pigment 
to  the  bulb  of  the  hair.  Eventually, 
i  the  pigment  cells  of  the  hair  pa- 
pilla disappear  altogether. 

A   third  form  of  loss  of  pigment  is 
nred  in  connection  with    traumatic 
or  infectious  mfhnuntiUona  of  the  skin, 
and   eepeoiallt   with  syphilitic  exanthe- 
m.it.i   and   with   lepra.      The  term  leu- 
koderma may  lie  employed  to  cover  all 
is.'s  which  belong  in  this  category. 
In  cicatrices  of  the  skin  which   re- 
white,  the  tissue  that  replaces  that 
whiel  en  destroyed  does  not  re- 

the  3 lower  of  again  producing  pig- 
and    consequently    it     presents 
simple  form  of  a  colorless 
Covered    With     epithelium.       A 
scar  of  this  kind  is  often  bordered  hv 

pigni  sane.    In  the  milder  forms 

of  inflammation,  iu  which  (as  insyphi- 
the  tissue    of  the  skin    is    not  de- 
Oyedi    the     process     <»f    decoloration 
in    either   immediately    after  the 
dence  of  the  inflammation  or  else 
me    later    date,  — sometimes   only 
after    the    skin   has    passed    through   a 
in  which    there  is  an    actual  in- 
m   in    the  pigmentation.     Accord 
tag  to  Bhrmann,  the  cause  of  this  lack 
of  pigment  is  to  be  sought  for  either  in 
th<'  f,  at  the  boundary  where  it 

is  separated   from   the  epithelium,  the 
corium  possesses  no  pigment-cells  which 
capable   of  furnishing    pigment  to 
the  epithelial  cells,  or  else  in  the  fact  that  the  epithelial  cells,  iu  their 
dcniidii  notable  to  appropriate  the  pigment.     The  pig- 

ment which  still  remains  in  the  cutis  may  be  absorbed. 

According  to  Mfinch  vitiligo  is  quite  common  throughout  Turkestsa,  aad  Li 

sideral  by  the  natives  (Surts)  to  bo  contagious.     In  eou-'  i  this  belief  lh< 


Kj...  1!:!.    Vitiligo  riulemii-u  (fn>ru  a  photo- 
?ru|rti  sent  10  DM  l»v  I'mfewor  MQnrhi. 
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in  the  habit  of  isolating  those  who  have  the  disease  and  of  confining  them 
courts  along  with  persons  sufferim;  from  leprosy.     It  is  probable  that  in  uu  d 

i  and  h-pra.  maculosa  b»T<  Rakes,  the  '>n.-  I 

many  writers,  and  thai  the  tirst  of  these  two  has  been  described  ou  - 

*'  white  bpTOey  oi  'he  Jews." 


XVI.  Cyst-formation. 

§  79.  A  cyst  is  a  circumscribed  cavity  which  is  shut  otf  from  tin*  *ur- 
rounding  tissues  by  a  connective-tissue  membrane  or  by  tissue  of  i 
plex  structure,  ami  which  possess* -s  contenti  the  nature  of  win 
fereut  from  that  of  this  capsule.     Win  \i  ootn prises  only  a  single 

such  cavity  it  is  called  a  timpU  <■;/** i  wli.u  it  u  divided  into  b  duiuU-i  : 
compartments  it  is  said  to  be  muUQoeular. 

The  most  frequent  form  of  cyst  ifl  the  BO-Ctlled  retention  cj  st. 

i  the  awumulaiiou  <•!'  - 
In  preexisting  nncet  thai  tartwwd  triik 
epithelium  or  with  endothelium. 

II  form  in  glands  provided 

with  an  open  duct,  wh.-n  obHfa 

it  let  occurs  in  auy  part  < 
course,  provided  that  m  ti\.-ls  eacr 
|.anii.li\  ma     still    CZJ  >»nd     the 

point  of  obliteration.    They  an  a. 
iugly  met  with  in  the 
<>f  ftneakia,  in  the  hair- follicles,  in  th»» 
uterine  glands,  In  the  mucous  - 

dimentary  tract,  in  the  epidid 
-  V'v^.    114.  <).   in    the   urinan    tul 
(Fig.    74),  and   less    frequently   in    the 
gall-ducts    and    their    gla  the 

t.  in  the  pancreas  (Fig.  115,  | 
the  glands   of  the  mouth,  etc.     L 
canals  may  also  become  cystic— as,  for 
example,  the  ureters,  the  verm  if  on 
pen.lix,  and  the  Fallopian  tnbes 

116.  r). 

The  ohstruetiou  of  the  .«oea- 

sary  to  cause  a  retention  <-\st  may  bo  brought  ab««ut  by  accumulate 
the  secretion  of  the  gland,  or  by  cicatricial  or  neoplastic  compression 
and  consequent  obliteration. 

Closed  glandular  cavities  and  tubes  such  as  the  follicle-  *ii\  - 

r«»id  gland  and  of  the  ovurv  ,  or  the  glandular  tubes  of  the  parovarium, 
undergo  cystic  defeneration  when  their  walls  poor  out  an  inordinate 
amount  of  secretion.  Similarh  ,  remains  of  foetal  canals  or  clefts — for 
example,  those  of  the  branchial  clefts,  of  the  urachus,  or  of  Midler's 
ducts     may  become  cystic. 

1,  such  jus  are  met  with  in  mucous  glands,  van   in  si/.e  up 
to  that  of  a  jh  ,  like  those  occurring  iu  the  liver  an 

the  ovary,  may  attain  the  size  of  the  fist  or  l>e  even  larger. 

Tlie  contents  of  cysts  depend  upon  the  nature  of  the  tissue  in  u  i 
are  form ed.     Thus  cysts  <>t  the  hair-follicles  and  of  tl  eooa 

glands  (atheromata)  contain  a  semi -solid  material,  whitish,  grayish,  or 
brownish  iu  color,  composed  chiefly  of  squamous  epithelial  cells,  fat- 
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<11<lvntl«  «h«>wlnir  nuillli 
of  the  epMMruiU     u, 
mto:  r.cvnrt  bntkrn  up 
(Navly  rwlunU  alee. ) 
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globules,  and  cholesterin;  cysts  formed  in  mucous  glands  contain  clear, 
or.    when  cellular  elements  are  also  present,   milky,   mucous   liquid. 


ms—^ 
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1 I  .Y— Cyst  of  the  pancreas,  caused  by  dilatation  of  1  hrum-li  of  Wbmnrt  dud.    0,  Glandular  tlssu 
.  c.  transverse  section  of  un  artery  ;  <l.  longitudinal  sectlou  dl  a  vein.     (Natural  size.) 

Wben  hemorrhages  take  place  into  cystic  cavities  the  blood  imparts  its 

totkecyst-contentB,  making  them  red  or  brownish.    Cystic  Graafian 

foUioltt  usually  contain  clear,  more  or  less  colored  liquid;  cysts  of  the 

thy  ruid  gland  and  of  the  kidney  contain  colloid  material,  or  clear,  though 

i.illy  cloudy,  liquid. 

detention  cysts  lined  with  endothelium  may  arise  from  blood-ves- 

\\  mpliatics,  lymph-spaces,  synovial  membranes,  of  tendon-sheaths. 

also  the  nature  of  the  cyst-contents  depends  upon  its  place  "f  origin. 

quanta  the  condition  resulting  in  cyst-formation  is  caused  by 

abutting  off  of  a  portion  of  one  of  the  cavities  already  named  by  a 

constrktiuii. 

enlargement  of  a  retention  cyst  goes  on  it  is  quite  necessary  that 
tbe  tissue  composing  its  wall  should  also  develop,  for  otherwise  defects 


l/ 


I 

I 


.<, 


f5H> 


<>f  Uie  Fallopian  tube,  vrltn  pertxniplnvltlf  and  pptiovarlan  adhraUdrui.    a.  Uterus;  b. 
uiVTlnr  i  ••  tube;  c.  abdominal  end  of  th<-  tut»>.  In  a  condition  of  cv*U.'  '  d«'ir>Mi»<ratlon  and  adhering 

u>  tne  neighboring  parts;  d.  orary ;  u  membranous  adnealou.    <TwtMhlrds  natural  slue.) 

tl  wall  would  result.     Cyst-formation  is,  therefore,  not  an  exclu- 
sively degenerative  process.     The  epithelial  or  endothelial  cells  lining 
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the  cyst-wall  are  the  first  to  show  this  development,  but  the  connective 
tissue  upon  which  these  cells  rest  participates  in  it  also,  as  a  rale,  and 
may  even,  despite  the  stretching,  become  increased  in  thickness.  It 
should  further  be  stated  that  cyst-formation  is  very  frequently  associated 
with  the  pathological  development  of  new  glandular  tissue,  and 
constitutes,  therefore,  a  secondary  alteration  in  hypertrophic  or  tumor- 
like growths.  Consequently  it  is  sometimes  impossible  to  distinguish 
between  simple  retention  cysts  of  preexistent  gland-ducts  and  gland- 
vesicles,  on  the  one  hand,  and  those  tumors,  on  the  other,  which  are 
characterized  by  the  presence  of  cyst-formations  (the  cystomata). 
Similarly,  cysts  lined  toith  endothelium  may  originate  from  newly  developed 
lymph  spaces  and  ducts. 

A  second  variety  of  cyst  comprises  the  cysts  which  result  from  de- 
generation, softening,  and  liquefaction  of  a  portion  of  tissue.  Cysts 
are  formed  in  this  manner  in  the  brain,  in  enlarged  thyroid  glands, 
and  even  in  tumors.  They  are  usually  filled  with  either  a  clear  or  a 
more  or  less  cloudy  liquid. 

A  third  kind  of  cyst  results  from  the  formation  of  a  dense  capsule  of 
connective  tissue  about  any  foreign  substance  which  may  have  found 
entrance  into  the  body — as,  for  example,  around  a  parasite. 

A  fourth  variety  of  cyst  is  formed  by  parasites  which  pass  through  a 
cystic  stage  in  the  course  of  their  development  in  the  body. 


CHAPTER  V. 

Hypertrophy  and    Regeneration   of  the    Tissues  and 

Organs. 

I.  General  Considerations  Concerning  the  Processes  called  Hyper- 
trophy, Regeneration,  and  Heteroptasia,  and  the  Cellular 
Changes  that  Accompany  Them.     Transplantation  of  Tissues. 

§  80.  By  hypertrophy  j^  meant  an  increase  in  the  substance  of  1 

tissue  Off  organ,  brought  about  by   an  increase  in,  or  multiplication  of 

iihiits  in  Buch  a  way  that  the  structure  of  the  hypertrophied  tissue 

.it  l.-.ist    doet 

not  .11  y  differ  from,  that 

of  the  normal. 

regeneration    ia    meant 
the  pCOOSBB   bv  which   a  loss  of 
stSJMM  in  :i  tissue  is  restored 
6  that  is  exactly 
that  which   was  lost,  or  at 
u  tains  the  same  ele- 
ments which  it  had. 

\\\  pi-! trophy  may  result 
I  morbid  impulse  exist- 
9  in  the  germ-plasm  itself,  or 
bom  an  impulse  originating 
(faring  the  life  of  the  individual. 
ration,  on  the  contrary, 
atwa  ndary  t* »  ■  tissne- 

m,    which,    however,    ma\ 
il  daring  either  iutra-uterine 
rine  1  if**.     And 
roe  of  the  completen 
<A  t!  ration  depends  here 

upon  the  individual  powers 
by  the  different  ti 

If    an    abnormal    tissue-in-  «av  Uf-BtfSttU^  riorum i  uisiie 

rease  takes    place   during    the 

I  of  embryonic  development  or  of  extra-uterine  growth,  and  if 
tiere  are  no  influences  discoverable  which  would  seem  to  account  for  the 
issue-growth,  then  we  are  disposed  to  regard  it  as  the  result  of  em- 
yontc  impulses,  and  s«>  we  call  it  hypertrophy  of  congenita)  origin. 
If  the  enlargement  affects  the  entire  bodj  for  example,  if  a  newly  born 
weighs  5  orG  kgm.,  or  if  an  individual  reaches  the  height  of  1mi> 
—this  is  sailed  general  giant  growth.  If  the  growth  affects 
kin   parts  of  the  body— for  example,  the  entire  head  or 


•J  IS 


GENERAL   AND    PARTIAL  QIAST   GROTTO. 


half  nf  it,  or  one  extremity,  as  a  finger,  or  the  labia  major*  or  minora— 

it  is  called  a  partial  giant  growth. 
Hypertrophic  growths  «if  0m  skin 
that  lead  to  changes  suggesting,  the  skin- 
formatioD  of  the  pachydermata  are  called 
elephantiasis  (Fitfs.  £17  and  11s 

In  li\ -portropliy  of  ■  linil>  <>r  ««f 
ger  all  the  elements  <»f  the  ;  mi- 

furmly  enlarged.     In  elephantiasis  <»f  the 
amities  Bra  oouaecth  «>f  the 

skin  and  of   tin*    sulx-iitain-iH,  in* 

especially  is  apt  to  increase,  titot: 
dev*  'lopnient     anil     structure     of     tbeae 
BTOWthl  show    con*id««ral>le  variation**  in 

that  tli»«  pathological  new  formation  so«a» 
timet    a  fleets   all    the   conn' 

elements     uniformh  . 

alementi  only— as.  f«>r  example,  the  cou- 
nt <-ti\--  tissue  of  kite  serves  or  fcne  Uood- 

or    1\  niph-vessels     or  at     least    take- 
start  from  thoso.     For  this  reason  it  has 
boon  customary  to  distinguish  different 

\arieties  oi  elephantiasis,  nan  >rd- 

in^  to  the  structure  of  the  hypertro] 

ie,  elephantiasis   nenroniato> 
117).     aiigiomaloaa,     Ljmphangieotatitia 
I.  118),  Lipomatosa,  fibroen,  sd 
If,  aj  a  result  of  some  p 
tho    condition   of    the   skin,   an     L 
tropin  of  the  horny  layer  <-!'  Kbs   epider- 
mis  takes  place  (Fit;.  119,  c)§  ami  as  a  result  <>f  this  proorinn  th<«  skin 
becomes  covered  with  hornlike  plates  and  scales,  or  even  with  spur-like 


FtO.  118.— Klcptouiliu*i*rruri*  lytnphnnifi- 

MtaSw. 


tto.  U0.-lchU>r«te  ooacenlla.  Section  thruugto  Uw  ekla of  the  trunk  of  tfc»-  body.  tlk^Un*.  pkrv 
•■arnilne  prvf*nUlon. »  a.  Caelum.  wlUi  kUuuU:  b,  papular?  budy.  with  n-w  XMlp'tftiii ;  *,  hyprnn.pofcd 
bornjr  layer  of  Uie  ei.nlenui» ;  <J,  dilated  ualr  foWciea,  Uned  with  horny  epi  *ir*.    JfajpUM  40 
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formations,  the  oondition  thus  presented  will  be  that  to  which  tho  name 
ichthyosis  is  oommoiilj  given. 

This  peculiar  alteration  of  the  skin  is  even  met  with  at  birth  (/«•//- 

mgenita),  and  the  newlj 

:    child     (Fig.   1*20)    may   be 

oompistelj    covered   with  hard, 

ilatss,  which    have  split 

oi«u  at  different  points  through 

upward  growth  of  the  sul> 

t  tissues.     This  pathological 

ti(in  first  affects  onlj 

:1  parts  of  the  skin 

(Fig.    119,    C),    but   it    may    ali*o 

ud    into     the     hair    follicles 

(Ra    UL9,  d). 

In  other  cases,  at  a  later 
period— for  instance,  during  the 
tirst  year  ol  life — circumscribed 
areas  of  thickening  of  the  epi- 
dermis develop,  which  form  firm 
scales  and  plates,  sometimes 
Her.  sometimes  larger,  giving 
the  skin  a  rough  or  checkered 
sppt  The  corium  and  the 

p.i|.illai\   layer  generally  are  not 
involved     in    the    ichthyosis. 
rtheleas  there  are  cases    in 
which,  in  the  areas  of  ichthyosis, 

•illary   layer   is   hypertro- 
phic!, and     in     these     eases   the 

ronghness  of  the  surface  is  inten- 

If  the 
chair  onfined  to  small,  lim- 

ited   spots,   then    (nrcumscribed 
b  rongh  epithelial  cover- 
formeo,  and  these  may  be  called  ichthyoiio  irmi-s.     In  rare  cases 
ure  developed  still  more  extensive  layers  of  epithelium  over  the 
rtrophied  papilla,  whose  scales  are  arranged  perpendicularly  to 
the  layers  of  the  skin;  and  these  sometimes  reach  such  dimensions  that 

thev  are  called  epidermal 
hon^  (Figs.  121  and  122.) 
By  the    hypertrophic 
development  of  hair  in  sit- 
uations where  only  woolly 
hair,  or  even    no  perma- 
nent   hair  at  all,  should 
occur,    there    is  brought 
about  an  abnormal  hairi- 
ness   over    a    larger    or 
smaller  area  of  the  body, 
which  is  known  as  hyper- 
trichosis, and  this  is  explained  either  as  a  jiersisteuce  or  abnormal  devel- 
nt  of  the  primary  or  down-like  hairs  (Fig.  123.  Hypertrichosis  lanu- 
I  fcetalis),  or  as  a  pathological  development  of  the  secondary  hairs. 


1*1.— Com  ii  cuUii 
«d  taim  tauit  of  tuuxl. 


lii,.   US,    <  oraucutaneum, 
removed  from  ami.    i Natural 

si/.-   I 
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Excessive  growth  of  the  nails  leads  to  their  pathological  OWMWI 
to  hiji><jr<»)<jrhio,  which  is  often  followed  by  t>rwckogryphfm»l  or  claw-liL*- 
deformities  of  the  nails.  It  must,  however,  be  noted  that  pathological 
increase  of  the  uails  is  generally  an  acquired  disease. 

The  bony  structures  of  the  body  uudergo  different  forma  of  h.\  ; 
trophy.     In  tin1  first  place,  they  are  apt  to  become  enlarged  during  the 
progress  of  the  disease  known  as  giant  growth— either  general  <>r  partial. 
Then,  in  the  uext  place,  they  may  become  the  seat  of  a  form  of  1 
tropin    which  em-responds  to  inherited  elephantiasis  of  the 
disease  showing  itself  most  often  in  some  part  of  the  la-ad,  and  occa- 
sionally producing  an  extraordinary   inerease  in  the  size  of  the  boDM 
(Fig.  VIA).     The  disfiguration  which  is  thus  produced,  and  which  gives 
to  the  patu  id  a  certain  re- 

semblance to  that  of  a  lion,  has  fal 
this  reason  led  to  the  adoption  of 
the  name  ieotitiasts  ossea  for  thifl 
eoudition.  Then,  in  addition  to 
the  above,  circuniscrilied    tumors 


^  I 


lie.  l/.i     li.mJ  uf  a  hairy  individual,  a  WOMB. 
m  il'bra.) 


In.,  l-'l     LconUacb OMt, occurring  In  •  > 
subject   of   k-<  ihtuI  giant  growth.     (Otafnwd   fcf 


of  lnni.. ,  commonly  termed  exostoses,  often  develop  upon  the  skull,  as 
t!i.'\    may  In  other  parts  of  the  skeleton,  aa 
ths.  quite  independent  of  any  outside  influent 

1 1 \  j»ertrophie   processes,    which   owe  their  origin   to    an    I 
impulse  of  growth,  and  not  to  am  OOtnoV  influenc  m  in  in- 

ternal organs;  and  yet  the  brain  may  attain  an  abnormal  size  tin 
BMK  hypertrophy. 

It  cannot  1)*'  stated   definitely  to  what   extent  the  different    I 
[trophy  "f  the   tissues,  like  those  descrilied  abovi  be  attrii*- 

uted  to  congenital  predispoeition;  for  all  sorts  of  external  influence*  are 

competent  to  bring  into  existence  similar  products* 

and  even  internal  causes  may  produce  them.    Thus,  for  exempli 

horn\  growths  of  the  skin  and  the  thickenings  wliicli  charact. 
phantiasis  of  the  skin  mav  develop  as  a  result  le  inflammati 

As  a  general  rule,  the  early  api  of  hypertrophic  growth,  as 
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^eil  as  the  hereditary  nature  of  the  pathological  peculiarity  and  the 
■absence  of  any  external  cause  for  the  trouble,  favors  the  idea  of  a  con- 
genital predisposition.  And  yet  the  fact  thai  there  were  later  influences 
which  evidently  gave  rise  to  the  growth  does  not  preclude  the  existence 
dQgenitel  predisposition.  Tims,  for  example,  the  bony  growths 
of  the  head  referred  to  above  may  in  ooe  sense  be  attributed  to  some 
external  injury  or  to  an  acute  inflammation.  These  latter  were  doubt- 
less the  exciting  causes,  but  they  alone  could  not  have  called  these 
growths  into  existence;  for  we  know  by  experience  that  causes  like  these 
can  v-'ive  rise  to  such  pathological  products  only  when  the  tissues  already 
possess  a  special  predisposition. 

sue  "f  t!  tl  well  as  of  its  separate  ports  and  organs  is  subject  to 

iatioofl   within   the  normal  physiological   Limit*,    according    to   n 
fatn  i«ii\  [dual  Idiosyncrasy.    Tin-  variation  in  the  relation  of  chu  size  of  the 

separate  ports  ud  organs  to  tl  entire  body  is  lesa  peat. 

Tht-  average  height  of  well-built  individuals  is,  according  to  VierordV  m  follow > : 
men  ITS  ten  190  cm,  ;  of  the  newly  horn,  males  47.4,  fiunalai  49.76 cm.     The 

average  i  tit  in  Europe  is  for  men  66  kgnu,  for  women  65  kgin,,  for  the  newly 

'  of  organs  is  as  follows,  the  figures  In  parenthesee  being  for  the 
brain,   1.  gm.  ;    heart,  804  <24)  ;   lungs,   l,17li  (68);    liver.    1,812 

-•oi  (ll.l)  ,  righi  kidney,  131  .  left  kidney,  160;  both  kidney*,  299  (2 
te»:  mueclefl  (625);   skeleton,   11,660  (4  Expressed    in 

ighl  we  have   the  following  figures,  those  in  parenth 

1  (0  8») ;  kidneyB,  0.48  (0.86);  lungs,  2.01   (2.16); 
i      Hi  (0.41)  ,  liver,  2.77  i  L6U) ;  brain. 
•  i  bodies,  0.014  (0,81);  thymus,  0,0086  (0.64);   skeleton,  16.36 
I    09  (28  I), 

I.   The    hypertrophies  of  the   tissues   which   owe  their  origin 

wholly  to  outside  influences,  without  the  co-operation  of  the  force 

which  predisposition  furnishes.  are  the  following:  hypertrophy  due  to 

in  the  activity  of  ;i  tissue,  hypertrophy  dependent  upon 

diminished  use,  hypertrophy  due  to  defective  retrograde  changes,  and 

finally  hypertrophy  due  to  prolonged  or  frequently  repeated  mechanical, 

•  -niiejil,  and  infectious  irritations  of  the  tissues.     Under  certain  cir- 

Oamstsnoea  the  simple  removal  of  a  pressure  which  weighs  heavily  upon 

a  limited  area  oi  tlm  tissues  is  sufficient  to  effect  a  Localised  hypertrophy. 

Hypertrophy  from  overwork  is  nfteuest  met  with  m  mUBcUi  and  in 

!i\  occur  in  other  structures.      If  the  heart  is  called  upon 

l  amount  of  work,  by  reason  of  special  valvular,  or  aortic, 

i  D  renal  conditions,  and  if  these  conditions  exist  for  a  considerable 

i  of  time,  then  that  part  of  the  heart-muscle  upon  which  this  extra 

a  goffers  a  more  or  less  marked  hypertrophy  (Fig.  125),  and  in 

this  wag  the  total  bulk  of  the  organ  may  reach  double  the  normal,  or 

ire, 

rljr,  striated  muscle,  also  the  muscular  layers  of  the  bladder, 
the  ureters,  the  uterus,  the  intestine,  and  the  blood-vessels,  may  beeome 
h\  pertrophied  from  a  persistent  increase  in  their  activity. 

Of  tli"  gl;ind->,  it  is  the  kidneys  and  the  liver  especially  that  are  capa- 
ble of  changing  their  size  to  suit  functional  needs,  ami  correspondingly 
it  is  thase  glands  that  are  most  liable  to  undergo  hypertrophy.  If  one 
kidney  becomes  destroyed,  the  other  is  capable  of  undergoing  such  an 
enlargement  that  it  may  reach  approximately  the  same  weight  that  the 

'Vierordt:   "  Anatomische,  phyBiologiache  und  phyalkaUeohe  Datcu  und  Tabellen 
".Una.  18! 
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two  kidueys  together  originally  had.     In  the  saine  wa\ ,  tbfl  !<•■ 

traction  of  p.irt  of  its  parenchyma  by  disease,  is  O  BJ 

sating  for  its  1068  by  a  hypertrophy  of  the  remainder.  This  advanta- 
georta  llHlfftmw  is  called  compensatory  hypertrophy,  beoanaa 
norma]  fanatical  of  the  organ  is  reotorecL  One  may  npplj  the  same  torra 
also  io  mnaole-hypertropny,  if  by  means  of  it  lost  functioi 
Iu  the  case  of  some  other  glands,  as  the  salivan  glands,  ovriot,  testi- 
cles, uud  mamma',  compensatory  hypertrophy  either  dons  n.  >t  occur  at 
all  or  takes  place  ouly  during  the  period  of  development.  For  example, 
the  loss  of  one  ovary  <.r  testicle  IB  adult  life  can  hardly  result  in 

ted  activity  or  hypertrophy  of  the  remaining  OHO.      Iii  thccaaeof 

the  thyroid  gland,  extirpation  of  the  larger  part  of 

followed  by  any  materia]  hypertrophj  of  the  piece  remaining.     ( 

other  hand,  the  hypophysis  suffers  an  enlargement  which  must  bare- 


rtv 


7r 


J\ 


'   ^ 


tlQ.  12V.-  Tnumvw*-  M«*U<»n<>f  a  limit,  »vtiti  hyi*-rtr»ipln  ..r  1 1 »« -  mi  vn  mill  u-ut 

Um* Aortic  ihlw*.    .1.  1  <      /..  rltrlil  \. 


garded  as  compensatory.     In  the  case  of  the  lungs,  an  increase  in  the 
activity  . if  one  portion,  after  loss  or  destruction  of  otli-  ^ner» 

ally  followed  only  bj  a  permanent  distention,  which,  indeed,  i 
goon  to  atrophy      (  m  tne  contrary,  if  during  embryo  life  a  1 
\«-l<>pment  of  one  lung  takes  place,  the  other  may  become  the 
compensatory  growth j   and  in  the  case  of  total  failure  of  one  lu- 
develop,  this  enlargement  of  the  other  may  reach  a  rer)  marked  ex! 

Other  RgmM  alsi.  behu\e   in   R   similar  way   (the   testicles,  for 

ioootding  to  EUbbart),  and  it  may  l>e  stated  as  a  general  rule  that 

pensaton  development  of  a  tissue  is  more  nearly  complete  (hi  \  ounfler 
the  individtial  is.     In  the  same  way,  compensatory  development  of  the 
kidneys  is  more  marked  in  young  than  in  old  [>ersons.  '  In  the  ca- 
the  brain,  ;i  compensator}  growth  of  one  part,  after  1 
possible  only  during  the  earlier  stages  of  the  developmental  p 

In  tissues  that  are  in  constant  use  a  lessening  wear  may  lead  to 
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hyp*  i  instance,  a  diminished  desquamation  of  the  epi- 

'  >f  the  skin  leads  to  a  pathological  thickening  of  it.     If  the 

inci-  of  rodents  are  no  longer  nor-  ^^^^m*^ 

mally  worn  down,  by  reason  of  the  desfcruc- 

•  f  an  opposing  tooth  or  the  oblique  po- 
•  it  i,,  tin}  may  grow  t«>  be  very 

and  curved  (Tig.  126).     In  the  same 

finger*  i  ids  may   reach  an  ab- 

•ii  either  of  absence 
<  -f  i  ear  i.r  oi  their  being  If  ft  uncut.  Organs 
which!  altar  the  lapse  of  a  certain  fixed 
period  of  physiological  growth,  usually  un- 
dergo  a  diminn tion  in  size,  may  become  hypertrophied  from  a  failure 
to  undergo  retrograde  changes.     For  example,  the  uterus,  after  preg- 

,    may   remain  abnormally  large,  from  involution  failing  to  take 

The  tin  mna  gland,  which,  after  the  tenth  year  of  life,  should  begin 

and  disappear,  may  persist  lor  a  considerable  length  of 

time  beyond  this  period.     The   removal  of  a  pressure  which  weighs 

heavily  upon  a  tissue  may— especially  in  the  case  of  bone-tissue— lead 

^^^^^^^^^^^^^^^      to  a  certain  degree  of    hypertrophy  of   the 

tissue,  but  as  a  rule  the  increase  is  apt  to  be 
A*^*'\  insignificant. 

Frequently  repeated  or  long-protracted 
mechanical,  thermal,  chemical,  Ot  infectious 
irritation  occasions  proliferative  processes 
leading  to  tissue-h\  pertropby,  which,  from 
their  origin  and  course,  may  be  ascribed  to 
the  category  of  chronic  inflammations,  so 
that  we  may  regard  these  new  tissue- forma- 
tions as  an  inflammatory  tissue  hyper- 
trophy. 

If  the  skin  is  subjected  to  frequent  me- 
chanical irritation  and  pressure,  as  the  I 
for    instance,   are    irritated  by  an    ill-titting 
boot,  thickenings   of   the   horny  layer  oi  the 
epidermis  will  follow,  known  under  the  name 
caUtiSQT  oorn  (clavus).     Prolonged  irritation 
of  the  skin,  in  the  neighborhood  of  the  geni- 
tal apertures,  by  gonorrhoea]  secretion,  may 
Cause    a    very   considerable    elongation    and 
branching  of  the  skin-papillnn  with  an  atten- 
dant thickening  of  the  epithelium,  leading  to 
those  wartlike,  cauliflower-growths  known  as 
Itflomata    acumtnata    or    venereal    ukkHb, 
<  h  ionic  inflammations  of  the  corium,  caused, 
by  infection,   not  infrequently  give   rise   to 
enormous  fibrous  tisane-hypertrophies  known 
rin  ITT   iviitMiiiaiincrott  in      as  elephantiasis  (Fig.  127),  and  such  elephan- 
Tutann^"DeotiKb«      tiasic  tissue-hypertrophies  may  attain  extra- 
ordinarily large  proportions.      In  a  similar 
manner  very  extensive  hypertrophies,  char- 
by  increase  of  the  substance  of  the  bone,  may  occur  in  the 
is  the  result  of  chronic  infections  (e.g.,  syphilis). 
In  most  cases  of  such  tissue-hypertrophies  as  appear  to  be  acquired 
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during  life  through  the  operation  of  external  agencies,  the  efficient  i 
may  be  recognized  with  more  or  leas  certainty .  but  then-  are  also  inanv 
cases  in  which  this  is,  at  the  present  time,  either  quite  i  i  -  r  pos- 

sible on] 
S(.,  for  i  nst; i 
menii    of  (In 

lymph-adenoid  tissue  <>f  the  1\  mph* 
glands,   aud   "f  th.-   1\  iiiph-n  ..:.  - 

of  the  nmoooi  membrame,  which 
are  of  tho  character  of  h 
ji)i it's,  w  |  *W» 

thelessunaluV  ho  recognise.     \ 

rtain,  to 
concerning  the  etioh 
i  aft',  fXfriiotu 

uf   tfte  txin  n  re- 

sembling   partial     giant-growth, 
described  as  acromegaly 
pachyakria  (v,   Etecklinghau* 
and  thropoiMe     hypcrtro- 

phiontt  (Maria),  which   aja  oou- 
• 
i,    with   enlargement   of 
I    portion    0*  the   akaH   ami 
u ith  deformities  of  t! 
nmn.     Tliese  en]  uta  arise 

generally  in  youth  oc  middle 
lees  frequently  in  hit 
proceed   t"  a  gradual  furl 
velopweut. 

s  tomicsl   i 

gatioo  (by  Arnold,  Marie,  Mariaeeco,  Thomson,  and 
al>l.'  to  make  out,  the  change  oonsiste  in  an  increase  in  all  the  tisanes 
that  go  to  make  up  the  extremities  and  the  face.     In  this 

tfti  in  that  they  grow  thicker  ( Fig.  12'.' 
time  ma\  1m-  the  seat  of  rounded  or  pointed  exostoses.    On  tin*  other 

up  to  the  pr«st nt,  an  increase  In  the  length  oi  the  bones 
been  demonstrated  in  this  diseas.-    von   Recklinghausen,  Arnold',  and 
a  pachyakria,  of  ron  Recklinghausen,  istitti. 
The  cause  and  nature  ««f  these  myriad  phenomena  at 
and  the  terms  mentioned  shore  are  not  used  by  all  authors  wit) 
same  significance.     In  Germany  tha  term  acromegaly  ii  applied  to  sll 
forms  of  enlargements  of  the  euda  of  the  liml>s  which  lead  t<»a  paw-Hke 
!  the  hantls  and  a  giganti  —  pa-  appearance  < >f  the  feet,  while 
,  who  ftml  described  these  pathological  manifi  -  tries  to 

draw  a  marked  distinction  between  acromegaly  and  oeteoarthropathie 
hypes troyhianta.  Be  holds  that  in  acromegaly  the  bands 
not  deformed,  but  symmetrically  enlarged,  and,  indeed,  that  the  (hick- 
ening  and  broadening  diminish  at  the  ends,  s<>  that  the  terminal  phal- 
anges are  only  slightly  thickened  On  thu  .  ha  holds  that  in 
osteoarthropathy  hrpertrophiante  the  terminal  phalanges  are  swollen 
so  as  to  resemble  drumsticks,  and  the  articular  ends  of  the  i»>ui-»sare 
irregularly  thickened.  In  the  t?ar,  the  low*  r  jaw  is 
lengthened,  while  in  the  latter  case  it  is  thickened.     Marie  believes 


Vtffonwgmly,    anvtrtnnif    In    F.rfo  and 
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In  mam*  Cflfi  larthropathie  hypertrophiante  is  a  sequela  of  an  in- 

flammatory affection  of  the  lungs  and  pleurae.  Accordingly  he  calls  it 
osteoarthropathy  hypertrophiante  pneuininue,  and  he  believes  that  the 
caiw  i-*  tn  he  found  in  ft  taking  up  of  the  toxic  products  of  the  body- 
fluids  from  the  foci  of  inflammation  in  the  lungs,  so  that  the  disease  of 
th<>  bones  may  be  regarded  as  an  infectious,  toxic,  hypertrophic  indani- 
■Mtiosv 

Be  otiiefl  anthors  regard  acromegaly  And  ostcoarthropathie  hyper- 

trophiante  as  the  result  of  a  congenital  predisposition  (Virchow); 
others,  as  the  result  i*f  dSaiofbftnoei  of  the  sexual  organs  (Freund); 
others,  :iu;ain,  as  due  to  hypertrophy  of  the  hypophysis  (Henrot, 
Klebs),  or  t«>  a  persistence  of  the  thymus  gland  (Erb,  Klebs) ;  and, 
finally,  still  others  believe  them  to  bo  <luo  to  nervous  influences  (von 
Recklinghausen).  Nevertheless,  none  of  these  hypotheses  is  supported 
by  anatomical  and  clinical  observations.  Finally,  as  a  result  of  the  in- 
vestigations that  have  been  made,  it  seems  fair  to  assume  that  in  the 
disease  under  consideration  we  have  to  do,  not  with  excessive  growth 
that  can  be  compared  with  the  partial  giant  growths,  but  with  acqtrind 
WUtrb&d  conditions,  which  develop  either  as  independent  diseases  (acro- 
megaly, pachyakria)  or  as  secondary  phenomena  in  the  course  of  other 
rthropathie  hypertropkiante  pneumique). 
_  When  a  new-formation  of  tissue  occurs  in  any  organ,  leading 
i  i  regeneration,  that  is,  to  the  restoration  of  lost  tissue,  or  to  hyper- 
trophy, that  is,  t<>  the  formation  of  an  excess  of  tissue,  it  very  frequently 
comes  about  that  the  new-formed  tissue  conforms  onh  partially  to  the 
type  of  the  old;  iushort,  that  regeneration  is  but  incomplete*  and  that 
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».  -Skeleton  of  tt»  band  w!Uj  hyportrophlM  lx>n«.  from  tbe  case  of  arrorueguly  pictured  In  Fig.  1» 

(After  Arnold.) 


the  hypertrophy  is  tyut  partial,  and  is  limited  to  a  portion  of  the  con- 
stituents of  the  organ. 

In  tin*  restoration  of  lost  tissues  by  regeneration  very  often  only  the 
connective  tissue,  and  eventually  the  limiting  epithelium  and  the  nerves, 
are  reproduced ;   whereas  other  elements  of  the  injured  tissues,  gland- 
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acini,  gland-ducts,  gangliou -cells,  muscle-fibres,  etc.,  either  are  not  r 

formed  at  all,  oi  are  but  very  imperfectly  reproduced.    A  less  vab 

tissue,  then,  takes  the  place  of  the  old,  this  formation  O 

pally  of  connective  tissue ;  if  the  loss  occurs  on  a  free  surface  of  t !  ■ 

the  defect  is  oil  Bed  over  with  epithelium  and  is  ordinarily  km  >wn  iw  a  scar. 

This  phenomenon  depends  upon  the  ci  re  n  instance  that  ^nl 

tissue-elements  have  not  an  equal  capacity  of  reproduction,  so  that, 
under  a  given  set  of  conditions  not  all  the  parts  an  able  to  reproduce 
their  kind,  but  rather  it  is  often  only  the  connective  tissue  and  the  lim- 
iting epithelium  which  produce  new  tissue,  while  the  other  organic  ele- 
meats  either  produce  no  new  tissue  at  all,  or  produce  it  in  wr>  limited 
and  functionally  unimportant  quantity. 

Similar  conditions  are  also  met  with  in  the  new -formation  ol  tiasos 
leading  to  the  hypertrophy  ol  an  organ,  inasmuch  as  we  often  ha 
do  in  this  CAM  with  a  connective-tissue  hypertrophy  iu  which  tie 
cific  tissue-elements,  especially  the  glands,  do  m>t  participate,  ur  may 
even  become  atrophied*  This  condition  holds  particularly  in  those 
tissue-proliferations  which  are  the  result  of  the  prolonged  influence  of 
mechanical  aud  infections  agencies  and  are  ordiuarih  <h*s<  tilted  and 
treated  of  as  chronic  inflammations. 

It  occurs,  finally,  with  great  frequency,  that  proliferstunai  which 
lead  to  the  enlargement  of  an  organ,  or  produce  more  <>r  less 
scribed  new-formations  within  an  organ,  are  made  up  of  B  BSS1M  which 
does  not  normally  appear  in  that  place;  so  that,  as  opposed  to  a  hyper- 
trophy  which  may  be  regarded  as  a  homoplastic  formation,  we  ha 
consider  also  a  heteroplastic  new-formation  of  tissue.     Iu  a  oe 
sense,   indeed,  .yen  scar-tissue  aud  the  fibrous  prodnet   of  acute  aud 
chronic  innammatious  may  be  spoken  of  as  heteroplastic  tissues,  inas- 
much as  they  do  not  wholly  correspond  in  structure  to  the  tissue  from 
which  they  have  sprung,  whose  place  they  occupy,  or  whose  increase 
in   volume  they  cause;    nevertheless,  the  departures  from  the  normal 
structure  of  the  local  connective  tissue  are  not  so  considerable  as  to  en- 
tirely justify  the  term.     The  heteroplastic  new-formations  proper  are 
rather  those  which  we  designate  as  "growths,"  or  tumors  in  the  str 
sense. 

changes  in  the  cells  themselves  are  always  the  initial  phe- 
nomenon of  hypertrophy  and  regeneration,  changes  which  lead  ri 
enlargement  of  the  cells  aud  then  to  multiplication  of  them.      In  tits 
further  development  of  the  DOW  growth  the  basement  substance  formed 
by  the  cells  may  be  increased. 

In  hypertrophy  the  increase  may  be  due  entire!  \  to  enlargement  of 
the  cells,  or  there  may  be  at  the  same  time  a  multiplication  of  them; 
and  accordingly  a  distinction  is  made  between  simple  l> >ji#> -'trophy,  or 
hypertrophy    m  the   narrower  sense,  and  a  numerical  hypertrophy 
hyperplasia.    For  iustance,  a  muscular  organ,  Buch  as  the  b1 
luart,  may  materially  increase  in  size  simply  fiom  enlargement  of  its 
muscle-ceils.     Moreover,  in  glandular  hypertrophy  an  increase  in 
may  occur  in  the  same  way  from  enlargement  of  the  cells;    though  iu 
these  cases,  if  the  h\pertroph\  is  of  considerable  extent,  there  always 
occurs  in  addition  a  new  cell-formation,  so  that  the  process  has  to  be 
called  a  hyperplasia  in  tho  histological  sei 

Under  special  circumstances  regeneration  also  may  consist  of  simple 
enfaraement  of  preexisting  cells,  or  <-f  restitution 
been  lust  (regeneration  of  axis-cylinder  processes  of  ganglion-cells).    Id 
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tie  fas.-  ..f  i  loss  of  considerable  portions  of  a  tissue  there  always  occurs 
a  midtiitlUtitioii  of  (he  cells  by  division,  in  addition  to  enlargement  of  them. 

Cell-division  leading  to  a  formation  of  new  tissue  is  always  charac- 
by  peculiar  preliminary  changes  in  the  wucm  i  and  pro&opktstn  ;  that 
is,  !•«-<  uliar  ehanges  take  place  in  the  nuclei  which  enable  us  to  predict 
l  g  division  of  nucleus  and  cell,  oven  in  its  preliminary  stages. 

A  nucleus  at  rest  consists  cl  an  outer  shell,  or  membrane,  and  the 
nm  lear  contents.  These  latter  seem  to  consist  of  too  parts:  the  nuclear 
substance,  and  the  colorless  nuclear  fluid.  To  the  nuclear  aub&k&ux 
belong,  in  the  first  place,  the  nuclear  corpu8ch$j  in  the  second  place, 
soattated granules  and  Ihreade,  which  often  form  tilaiiice^workvrmchiB 
dearly  Vtsibls  after  proper  treatment,  and  may  he  stained  by  the  agents 
whieli  color  nuclei. 

The  nuclear  lattice-work  in  tliat  part  of  the  nucleus  which  undergoes 
-eriesof  typical  changes  of  form  ia  the  subdivision  of  the  nucleus 
— changes  which  result  in  the  separation  of  the  nucleus  into  two  masses 
of  equal  size. 

The  pTO06B8  of  nuclear  division  is  often  called  karyokinesis  (nApowt 
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kernel  of  a  nut;  xfrftftr,  movement),  referring  to  theae  changes  of  form. 
Flemming,  liaving  in  mind  the  skein-like  structure  of  the  nucleus  when 
in  process  of  division,  has  given  to  it  the  name  mitosis  or  karyomitosis 
,  thread).     Arnold  terms  the  process  indirect  segmentation.     The 
solid  substance  of  the  nucleus,  which  is  colored  by  nuclear-staining 
is  called  nuclein  or  chromatin  (Flemming). 
When  a  nucleus  is  to  undergo  division,  there  is  ordinarily  found,  at 
:iu  meretue  of  the  chromatin,  and  the  latHoB-work of  the  chromatin 
:i.'s  more  distinct  (Fi^.  130).     The  unclear  substance  then  forms 
kern,  which  coincidently  with  the  disappearance  of  the  nucleo- 
lus and  of  the  nuclear  membrane,  subsequently  changes  (Fig.  131)  to 
on  <>jtf,i  skein  with  thick  threads,  whose  several  components  divide  them- 
!  i^r.  18]  and  Fig.  13'2)  into  nuclear  tegmenta  (Ilertwig),  orchro- 
Waldeyer). 
In  that  these  last  group  themselves  in  the  equatorial  portion  of  the 
mirh-us,  with  their  angles  directed  toward  the  centre,  they  come  to  form, 
wli.n  Viewed  from  the  polar  aspect,  a  wreath-like  figure  (Fig.  132),  and 
a   -^tar-like  figure,   lying  in  the  equatorial   plane,  known  as  the 
motker^tor  (Fig.  133  and  Fig.  F!4),  or  also  (Flemming)  as  the  equa- 
torial plate. 
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MU'tinus     ;irlier,  sometimes  later,  kDOpobth*  wtttim  in  the 

interior  of  the  o-ti — that  is,  two  salwuuely  small  spheres  kn.-wn  mb  polar 
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mtktamtn  •Inet*  u-.|»  \w».i.«.  «!».««•  angle*  an'  polnk«l  U»  Um  poto:  *y*km* 

■lilridli'-iiirun  in  In  :«»u». 

UniiffhUT-star;  skl«-  rtn  (ttHfluus  Imrtvl-Bhuimli ;   i|ilmlli»-lHfuni  In  bud«M,a*4  nulUI  «r- 

'-C. -l)Niiithtfr-sl«rM<p«ni(nl;  above,  j-.liu  Mm  .  bl  toV«  Mi 
kii..  ML-  lHi>wht<r->Welu  wlUi  new  MmwAi  QIiotb),  and  ii.  ■  ■riiM!uiiir!it«T-nuriea»( 

JlTW):  tfMSM  tDplMlB  -  ..in|*J«-l.tl. 

COrpU$ctt$  Ctt  i  ruti'il  ,,  ,rj>ii>,  £    .  ii  B0  at  first  clmM 

together,  1 1 1 « *  11  later  on  separate  from  each   other  ami  act  as  centres, 

t  which  tint  nuclear  elements  group  themselves.     Between  th< 
developed  Hie  rmdeor  apindfo  (Figs.  185  and  136),  which  WMMrietw  ol  tine 
fibres  which  do  m  -t  stain  with  unclear  dves  and  which  0O1  t  th.« 

polar  corpuscles,     In  the  neighborhood  of  the  polar  coryuscli 
selves  the  granules  of  protoplasm  shoe  ■  radial  ■iTii^emsiit.  so  that 
uguresare  produced  (Fig.  L36)  which  are  called  my*  < 

Tii  tin-   Hex!  CoUowing  BtSge  <>f  division  of  the  nucleus, 
called  metakmoU,  a  movement  takes  place  among  the  ohromost 
loading  to  the  formation  of  V-shaped  figures  with  their  ■tutVii  pointed 
toward  the  pole.     Next,  tw<.  star-shaped  figures  called  daughter- 
formed  In  the  movement  of  the  V  s  toward  the  poles  foliowiug  tl 
rangemeut  of  the  spindle-fibres  (Pigs.  136  and  137).     From  the  stai 

of  the  daughter-nucleus  there  is  de\  r  on,  a  skein,  first 

with  coarse  filaments,  then  with  tine  (Fig.  138,  upj>er  part),  which 
changes  to  a  lattice-work  figure  |  Fi^.  1 88,  lower  part).     In  th"  last  stages 
of  the  phenomena  "f  luWrneion  a  new  nuclear  membrane  is  formed. 
The  division  ol  the  eel  I -protoplasm  ordinarily  takes  plaoe  at  the 


CELL-DIVISION, 


time  of  the  return  of  the  star-form  <»f  thfi  daughter  imeleuH  to  tho  ortli- 
«nu(liti<»n  of  the  nuclear  structures,  and  it  consists  in  a  sundering 
of  the  same  by  progressive  constriction  (Fig.  188) .     We  must  look  upon 
the-  radiating  figures  (Fig.  130)  about  the  centrosomes,  as  evidences* if 
ithin  the  protoplasm.     There  is  probably  ;i  complicated 
relationship  between  the  nucleus  and  the  cell-protoplasm,  but  the 
's  is  to  In   regarded  as  the  more  highfy  organised  substance)  at  the 
lar  potentialities.     Moreover,  tto  nuclei  are  the  bearers  of  the 
n  ditarily  transmissible  properties  of  the  cells,  while  the  protoplasm  requ- 
ites their  relation  with  their  environment. 

Rabl,  whose  stadia  wers  directed  to  the  large-nucleated  cells  of  sold* 

bteodad  animals,  (he  closely  wound  mother-skein  emiHists  of  several  pieces,  all  of  which 

■I  one  end  of  the  nucleus,— the  end  that  is  called  the  polar  field. — leaving  the  pole 

itself  free  (Fig.  138,  a).     <  m  the  other  hand,  at  the  opposite  end  they  pass  across  the 

msition  from  the  closer  to  thenars  open  skein  (Fig.  140)  is  brought 

I  the  thread!  becoming  thicker  and  shorter.    At  the  same  time*  eomo  of  them 

divide,  so  that  the  number  of  loops  becomes  great* 

a  stage  of  the  segmented  skein  (Fig.  Ill)  which  follows  next,  is  characterized,  as 

rtated,  chiefly  by  longitudinal  fission  »f  tons  »f  the  that 

b  material  is  divided  into  two  eqtul  portions.    The  further  coarae  of  kaiyr> 

kinenis  is  an  effort  toward  the  uniting  of  each  of  these  halves  of  the  chromatin  threads 

•  group. 

Dui  tage  ol  the  coarse  open  Bkein  a  spindk-shtqwl  figure  has  already  C 

into  \it\v(l  npoeed  of  deliCAt  and  terminating  in  .small  whin  inn 

grannies,  the  ruitrosomes.    Later  on,  this  spindle  pushes  deepat  Into  the  Duos 

(Fig.  Nil  and  exerts  an  influence  upon  the  threads  of  chromatin,     in  the  plan*' 
of  Its  on,  the  division  of  the  uuoleni  takes  place. 

~~  i  initiate  the  process  of  division  the  loops  of  threads  group  themselves  about  the 
•  of  the  Spindle  la  SttOh  a  way  that  the  angle  pdntl  toward  the  eenue,  the  arms 
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Fio.  144.  Fig.  146. 

Fto.  140.— Open  skein,  viewed  from  the  t 
■IB.  143.— Mother-star. 
Fig.  144.— Daughter-stars. 


,  1S>.— Close  skein,  viewed  from  the  side. 
,  141.-  Final  stage  of  the  skein,  with  split  threads. 
Fio.  14&-MeUklne«te. 

>  io.  145.— Daughter-akeln,  a,  anil  daughter  latticework,  h ;  c .  polar  area,  with  the  remains  of  the  spin. 

:.  .lar  area. 
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toward  the  periphery  (Fig.  142) ;  the  mother-star  is  then  .  - 

tin;  nuclear  membrane  disappears,  while  radial  l  >  I  fibrils  (Figs    It-'.  143,  am! 

144)  extend  out  from  the  poles  ol  the  .-['indie  Into  the  cell-proto]  '<uier;  attnu- 

(i«n-Mj,herC4). 

The  vietakineaia  ia  characterized  by  a  sep,>  the  <i.ui. 

have- resulted  I  ,  r.  hitiiu.ii  v    longitudinal   di\  i.sioti,  and   which   u]i  to  tht«  time 

had  remained  parallel  with  one  another;  and  it  ia  completed  sometimes  i>y  n  u 
of  pert  of  too  thread*  tovnud  the  opposite  pole  of  the  spindle  (F!|    14 
log  In  this  way  bate  their angles toward 

The  daughter-atara  (Fip.  144)  are   formed  by  the  chromatic  |t..»i«i  that  hare  more 
toward  the  pole  ol  the  spindle. 

The  daugfderskeiii*  UMtjrirwt  of  Fletmiiing),   which  proceed  from  the  daughter* 

s,  consist  of  loops  of  fibrils  which  bend  around  at  the  point  wh<  :  the 

spindle  are  situated  (Fig,  14"».  <«)  and  leave  a  polar  Bald  (c,  </»  baa  from  loopa 

The  transition  (rofl  a  to  the  lattice-work  stage  of  the  resting  aaaJsai  i 

145,  6)  follows  upon  the  division  of  the  cell-protoplasm,  aud  is  lull 
ni.ti  Is  sending  out  processes.    Flamming,  Stjaebnrger.  Heussr,  sod  Betziuc  believe  that 
the  > •hromatic  lil>ri Is  are  directly  united  one  with  B 

significance  of  the  i  mute*  is  still  a  matter  of  dispute.     1  /and 

Pfitsnai  believe  that  they  are  different  from  the  nuclear  lattice-work,  while  others  regard 

th.-m  at  Booh-thlckened  nodal  points  of  the  lattice-work  fibril*,    what  bacoanet  of  them 

alter  division  of  the  nucleus  is  not  known. 

The  dements  of  the  aaclcar  laftfce  wait  form  at  the  periphery  a  denser.  basket-Ilk* 
layer,  next  to  which  OB  the  outer  tide  lies  n  membrane  which  doe.- 

lining  ami  Qertwig  believe  that  the  SPJadfeJIfllffa,  whose  fibres  are  or' 
fectly  stained  by  nucleus-stain  in.  in  the  shore-mentioned  achromatic 

material  of  the  nuclear  lattice-work,  while  Strasburger  thinks  that  it  comes  from  the 
cell-protoplasm. 

The  centroaomea  or  polar  corpuaclea,  which  always  exist  in  nuclear  segmentation. 
Hi  present  also  in  cells  that  are  at  rest.    Nevertheless,  up  to  the  preeenl 
been  demonstrated  only  in  a  part  of  the  cells,  in  largest  numbers  in  lymphs 
and  in  giant  cells  of  the  spinal  cord.    Aooording  to  toe  Inveetigatl  m  KoJllker, 

Flemming,  If,  lleidenhain,  and  others,  iteeemt   likely  that   ll 

all  cells,  and  lie  sometimes  in  the  protoplasm,  sometimes  in  the  interior  of  i 

wh.re  they  are  difficult  to  demonstrate.     This  is  because  they  do  ttOtetal 

ordinary  DOClear  dyea,  but  with  acid  aniline  colors  such  as  acid  fuchsiu  and  asfrantn. 

Whether  they  belong  to  the  nucleus  or  to  the  protoplasm  ha*  not  yel 

According  to  van  Hem-den.  Bevcri,  and  Kabl.  the  mltOBU  of  the  nuclear  substances  is  to 

h<- explained  on  the  ground  of  a  direct  drawing  apart,  starting  from  the  divided  om» 

trOSOTnCOi   and   brought  about  by   the  agency  of  the  achromatic   fibres.     Accord 

.  the  central  corpuscle*  are  sharply  circumscribed  granules  which  poswM  the 
power  of  assimilation,  of  growth,  and  id  multiplication  bj 

ire  in  the  habit  of  forming  groups.     They  may  form  the  central  pol 
of  a  system   of   contractile  fibrils  (spindle-figure,   mic: 

I  into  groups,  and  they  consist  of  a  spec!  tic  aubstaiu  e,  in  a  chemical  sense,  which  is 
not  present  in  other  parts  ot  the  cell. 

Flemming  describes  the  cell  as  a  circumscribed  mesa  Of  living  matter,  and  i 
cell-body  he  distinguishes  two  different  l  of  which  ;-lasm  ((Itar 

moM,  mitome,  lat  lis  Bomewbai  more  highly  refractl 

fom  of  threads,  while  the  other,  the  paraplasm  {iiUerflJor  »<<!*». ) 
the  remaining  epaee.    The  more  exact  structnreol  the  filar  msssi  le  out 

The  products  ot  metabolism,  grannies,  vacuoles,  and  other  inclusions  which  the  cells  at 

times  contain,  do  not  hcheaj  to  the  cell-substance  proper; 

Jj84.  In  the  multiplication  of  tissue-tolls,  processes  varying  from 
typical  karyomitosis  are  mot  with,  lwith  in  normal  and  in  pathological 

W|  and  tltov  ofton  give  rise  to  nuclear  forms  ol  veij  j uliur  ap 

nuce. 

In  the  first  place  kuyomitosia  may  itself  show  variations,  in  tin- 
I  that  instead  of  normal  bipolar  division,  &  pluripolar  takes 

Slaoe,  so  that  thoro  arc  formed  from  two  to  six  <>r  more  unclear  spin- 
les  aad  a  oornapooding] j  ingroasod  number  of  eqnatoriaJ  plains 

14t».  «/•;    Of   furtlior,  in   tho    plftOS  of  B   Simple   inctltor-stat .  a   figll 
com  plicated  structure  is  formed  out  of  chromatin  loopa,  and  from  ffcii 
d  d.-iimlitrr-stars  are  present  1\  evolved.     Hot  infraqneotlj  do  we 
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Fm,  146.— a,  Plurlpolar  nuduarxUvlsii  .n 
■  b,  c,  asymmetrical  imelcur-dh  1m<>u 
11  gurus. 


observe  also  an  asymmetrical  division  of  ike  nucleus  (Fig,  146,  b,  < 

in  tumors,  but  occasionally  also  in  the  new-formation  of  tissue 
iicconipanyiug  regenerative  or  intlaniitia- 
t«  tv  processes. 

A  further  variation   consists   in  sim- 
ple division  by  progressive  constriction, 
without  any  increase  of  the  chromatin  or 
•jistic  grouping  and  change  in  its 
position  by  thread-formation,  a  meth- 
od   of    division   which   has   been   called 
i  Flemming)  or  direct  eeginen- 
\rn>  .hi). 
Then  we  meet,  and  that  too  not  infre- 
■ntly.  with   instances  of  nucleus-divi- 
sion characterized  by  abnormal  sue  of  the 
nucleus,  by  its  abnormal  HchnesB  in  chro- 
ma by  manifold  variations  in  its 
Types  of  nuclei  dividing  in  this  manner  are  those  that  are  large, 
oval,  or  bean-sha}>ed  (Fig.  147),  or  knobbed  in  appearance,  those  lying 
nv. .luted,   riobon-like  masses,  or  tabulated  and    branching  (Fig. 
14^>,   of  wreath-shaped,   or  basket-shaped  (Fig.  149),  or  of  still  other 
forms.     Finally,  there  are  occasionally  found  in  the  cells  more  or  less 
extensive,  i  ru  I  istinctly  delimited  accumulations  of  granular,  flak v  chro- 
matin {Fig.  150). 

Such  nuclear  forms,  aside  from  the  poly  nuclear  leucocytes,  are  met 
with  especially  in  the  cells  of  the  bone-marrow,  of  the  spleen,  and  of  the 
lymph-glands,  as  also  in  tumors  arising  from  the  bone-marrow  or  from 
tlie  periosteum;  but  they  have  also  been  observed  in  other  situations, 
particularly  in  sarcomata.  In  certain  of  these  forms  we  have  evidently 
to  do  only  with  evidences  of  contraction  having  no  relation  to  cell- 
divisi"ii.  In  other  cases  these  changes  of  size  and  arrangement  are  the 
ursors  of  a  division  of  the  nucleus  by  the  progressive  constriction  of 
certain  portions,  the  division  taking  place  now  with,  or  again  without, 
an  increase  of  the  chromatin.     The  first  of  these  methods  of  division 
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no.  u:  no.  i«.  no.  i4». 

Flo.  1(7  — <  vil  with  oral,  slightly  knobbed  glant-nuotatu.  rich  in  chromatin. 

I  llli  lohulated  glunl-nuclous.  Km,.  Ufl.  -reii  wlUi  basket-shaped  giant  nucleus, 

ih  large  mimn  of  chromatin.    All  i^tlsfnMii  an  osteosarcoma.   (Stroebe,  "  Hettrage  von 

.  division  of  the  nucleus  with  an  increase  of  the  chromatin)  Arnold 
denominated  wdxreci  fragmentation ;  the  second  (i.e..  that  without 
see  "f  chromatin)  he  calls  direct  fragmentation.    Indirect  fragmen- 
tation  is  distinguished  from  mitosis,  or  indirect  segmentation,  by  the 
•  I  an  orderly  arrangement  of  the  chromatin  in  threads  and  by  the 
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irregularity  with  which  the  severance  of  the  chromatin  particles  results 
in  new  nuclei. 

The  import  of  .ill  these  methods  of  division,  which  are  also  iuch 
under  the  term  amitotic  nuctear  dtvitwr^  cannot  at  the  prceent  time 
accurately  determined  in  all  cases.     It  is  established  that 
whose  nuclei  are  in  the  act  of  fragmentation  are  approaching 
cadence  and  no  longer  Conn  now  cells.    It  is  probable  al 
nils  whose  nuclei  undergo   mitotic    division  ere  incapable  of 
formation;    yet  it  may  occur  that  along  with  tlie  division  "f 
nucleus  by  holoechiflis,  Of  tlirect  segmentation,  there  in.i 
in  muscle-cells)  amitotic  nucleus-division  as  well,  aud  that  the  : 
-  may  have  {he  oapabilitj  of  farther  tissue  formatim 
Variations  in  the   method  off  the  division  of  the  cellular  pr 
plasm  occur  most  frequently  in  this  sense,  that  the  division  vf  tin 
phtm  either  follow*  1'trJ'ihj  upon  the  division  ..f  the  nn< 
cnHrehf  &  Both  phenomena  are  observed  to  fol 

mitotic  as  well  as  ujwn  amitotic  division  <>f  the  nucleus,  and  so  h 
to  the  formation  of  binuclear  cells.     By  prOgTOSOITS  dichotomOOS  dni- 
siou,  or  In  simultaneous  multiple  division  of  the  uucl<  us,  multinuc 
ated  {riant-celts  may  also  l»e  formed  which  either  Denial  as  such 
undergo  farther  division  later  on.    Cells  of  the  spleen  ami  of  the  boc 

marrow,  and  those  of  tumors  originating  in  the  bone-marrow,  manin- 
this  phenomenon  with  speeiaJ  freqnencj,  This  phenomenon  j 
with  very  often  when  proliferating  cells  lie  applied  to  the  surface  of  a 
foreign  body,  and  likewise  in  the  cellular  new-formations  which  am 
caused  by  the  multiplication  of  tulierrle  bacilli,  where  the  formation  of 
multi unclear  giant-cells  is  a  typical  occurrence.  The  adhesion  of  the 
cellular  protoplasm  bo  a  solid  body,  and  also  the  degeneration  of  th* 
protoplasm  from  bacterial  activity,  seem  here  to  be  factors  hindering 
division. 

Occasionally,  in  tin*  procoOB  ol  dividing,  the  protoplasm  of  the  i 
nuts  forth  buds  or  offshoots,  and  this  max  U  I  t<>  OOOVT  as 

before  as  after  the  division  of  the  nucleus.     Into  these  buds,  or  off- 
shoots, an  immigration  of  nuclear  substance  (</.  new-formation  of  blc 
vessels)  afterwards  takes  place. 

g  86.  Cells  newly  developed  through  division  form  the  material 
the  germinative  tissue,  both  in  the  process  of  reganefatlorj  and  in  that 
of  hypertrophy,  out  ol  which  new  tissue  can  be  evolved.     The  char- 

isticsoi  this  germinative  tissue  are  determined  by  the  characi 
tics  of  the  mother-tissue  from  which  it  arose.     The  law  of  the  specifi 
character  of  the  cells  finds  an  application,  therefore,  in  this  sense,  tl 
in  every  com  otButar  germinative  deem  able,  of  evolving  only 

'■tun*  (is  coi  to  the  rnothet  s ly  akin  t>>  if. 

When  once  the  primitive  slementi  of  the  embryo  have  bcoome  divide  " 
into  germinal  layers,  and  when  within  these  germinal  layers  the  at 

ie-formations  have   once  become   differentiated,    the   proliferativ 
capacity  of  the  cells  becomes  limited  to  the  production  of  certain, 
nite  of  tissue,  whether  in  the  increase  attending  phj 

multiplication,  or  in  the  re-awakening  of  arrested  proh  pr 

Epithelium  cau  produce  only  epithelium  and  never  connective  tig 
The  gland-cells,  the  derivati  prthelinm,  ean  prodm  gl; 

cells  of  a  particular  kind,  or  functionless.  abortive  variants  of  the  same, 
bnt  never  a  new  kind  of  gland-tissue  having  the  functions  of  some  other 
gland. 
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With  the  starting  up  of  proliferation,  the  cells  of  the  connective 
tissue  produce  connective  tissue  directly,  and  under  some  circumstances, 
i.e.,  if  some  particular  species  of  connective  tissue  is  involved  (perios- 
teum, perichondrium,  bone-marrow),  even  bone  and  cartilage  also;  hut 
*we  nexer  find  a  transmutation  of  connective-tissue  cells  into  epithelial 
cells  or  gland-cells.  So  too,  cartilage  cells  produce  only  cartilage,  or 
some  other  connective-tissue  derivative  belonging  to  the  mesoblast. 

The  cells  of  the  several  tissue-formations,  ganglion-cells,  glia-cells, 
and  muscle-cells,  form  only  such  tissues  as  conform  in  structure  aud 
characteristics  to  the  type  of  the  mother-tissue. 

The  conditions  of  new  tissue-formation  reside  immediately  in  the 

proliferative  faculty  of  the  cells,  which  remains  an  attribute  of  many 

cells  throughout  life  and  abides  even  in  cells  which  do  not  multiply 

r  normal  conditions.     There  are  also,  however,  crHa  which  urt  not 

;'  pmllf ration,  aud  these  are  particularly  those  which,  like  the 

non-!iuel»:it.«l  ted  blood-corpuscles,  the  horny  cells  of  the  epidermis, 

I  and  the  bone-cells,  have  undergone  extensive  metamorphosis  and  iuvo- 
:.      Among  potentially  proliferative  cells  it  is  particularly  the  ©m« 
1   cells,  and  so  also  many   gland-cells,  the  connective-tissue  cells, 
and  t  l-walls,  which  are  distinguished  by  a  capacity  for 

rapid  and  extensive  multiplication,  while  cartilage-cells,  glia-eells,  aud 
ganglion-cells  multiply  only  under  particular  circumstances,  aud  for  the 
m-»st  part  pTodttOQ  but  limited  quantities  of  tissue, 

The  causes  of  the  pathological  new  formation  of  cell*  and  of  tis- 
sues, as  they  underlie  the  development  of  hypertrophy  and  regeneration, 
I  braced  both  to  an  inherited  proclivity  of  a  tissue  to  pathological 

Hi,  and  also  to  external  influences  acting  upon  normally  disposed 
ie. 
\\  ■  must  iswmmri  that  there  is  present  a  hereditary  tendency  origi- 
nating: in  the  germ,  in  all  those  cases  in  which  general  or  partial  giaut- 
gnuvth,  or  local  tissue  Dew-formation  of  the  nature  of  elephantiasis,  or 
tumor-growths  arise  without  external  causes,  either  entirely  of  theui- 
selves  or  after  very  slight  ineitatton,  entirely  incommensurate  with  the 
subsequent  tissue-proliferation.  Whether  in  such  eases  the  pathologi- 
es! growth  is  started  up  by  an  abnormally  strong  proliferative  tendency 
of  ui-s,  or  by  an  abnormally  limited  inhibitor!'  faculty  residing 

in  the  and  due  to  their  mutual  interrelationship,  is  a  question 

which  does  not  admit  of  a  positive  SflSWOT;  we  must,  however,  assume 
that  tlie  formative  capabilities  of  the  cells  are  the  controlling  factor  in 
the  potential  ^productivity  of  the  tissues. 

The  external  influences,  which  induce  pathological  new-formation 
the  « ■••lis  and  the  tissues,  consist  either  in  the  abolition  of  the  re- 
straints upon  growth,  which  under  normal  circumstauces  inhibit  the 
unlimited  growth  of  a  tissue,  or  in  the  increase  of  the  capacity  and  the 
tendency  of  the  cells  to  multiply,  or,  again,  in  the  combined  influence 
of  both  agencies. 

Where  the  formation  of  the  several  tissues  and  organs  has  been  oom- 
pletedj  their  cells  are  firmly  engaged  in  the  organized  whole  by  means 
•substances  or  strongly  elaborated  ground-substance,  and    it 
i=i  beyond  doubt  that  the  transformation,  which  the  originally  cellular 
:stituti<in  of  the  tissues  has  thereby   undergone,  eventually  confines 
the  multiplication  of  the  cells  to  well-defined  limits,  or  brings  it  to  a 
standstill.     If  vacant  spaces  are  formed  in  a  tissue  by  the  de- 
struction of  individual  cells,  or  if,  through  traumatisms  or  inflamma- 
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lions,  groator  rtefacta,  of  more  extensive  disorganization  of  the 

framework  of  tin*  tissues,  is  brought  about,  then  the  mutual  inn i 

»>f  the  several  oeighboziiifl  fciaeiie  elements  also  hecomei  modified,  and 

the  observed  fact  that  under  Booh  circumstances  cell-dhisiou  at:.i 

supports  the  idea  that  iu  this  way  a  portion  <>/  tho$4  tnjitu 

inhibit  the  uninterrupted  multiplication  of  the  celts  has  f>  t  tumy 

with. 

The  proposition,  that  on  *V  tendency  to  proliferation}  leading 

up  to  an  actual  inauguration  of  nucleus-  and  cell-division.  BUI  B  to 

tlm  action  of  external  influences,  involves  the  proviso  uu&caJU  vm 
stimulated  ,it>(  nnhj  to  junctional,  but  also  to  nutritive  and 
iff/.     The  first  of  these  provisions  enjoys  universal  recognition,  bttfl  the* 
latter  has  \yetm  widely  disputed.      It  cannot,  however,  U<  denied  that  «»x- 

Dal  influences  act,  not  only  to  bring  int<>  plaj  the  specific  fui 
of  cells,  such  as  contraction  and  secretion,  l>ut  act  b1B0  to  inoreABO  th<  ir 
nutritive  and  reproductive  capacity,  or  to  BXoitB  them  once  BXHB  into 
action  when  in  abeyance.     These  formative  stimuli.  BO  CfiJ 
acquainted  with  them,  are  identical  with  functional  stimuli;   thi 
trophy  following  on  increased  action  in  muscles  anil  glands  iml 
that  the  irritations  which   pn.vnke  muscular  contraction  and  glandular 
BBOTetion  cansealt  the  same  time  an  increase  iu  the  nutritive  pr*-.  -?-.•-► 
in  the  cells,  and  that,  in  case  they  increase  beyond  a  certain 
they  lead  to  the  formation  of  new  cells  of  like  functional  capability. 
It  is  not  pi  awiblo  to  state  with  positiveness  whether  outside  tin 
ioiogieal  stimuli  there  exist  also  other  pathological  stimuli  ca 
inaagmatinff  B  proliferation  of  cells. 

Inasmuch  as  in  glands  (liver  and    kidiiev  )  th<>  pTOOeOOB  I  tain 

definite  suhstances  increases  both  functional  and  formativi  ,  the 

assumption  is  justified  that  other  sul  also,  not   present  in  th»> 

organism  during  health,  may  act  in  the  same  manner.  It  ifl  also  possi- 
ble that  a  certain  increase  in  the  temperature  of  the  tisanes  ma;  hav*> 
such  an  effect,  and  wa  bum  adduce,  in  rap  this,  the  fact  thai 

promotes   proliferation  within  dainacj  d   and  inflamed  tisSUei  whicl 

anperfloialiy  located.     Elate,  however,  we  have  to  do  with  tissues  in 
which  proliferation  ia  ahroadj  under  waj,  and  In  which  the  r. 
inflnenoea  inhibit  te-growlii  is  already  operative  iu  star 

the  proliferation. 

If       btened  nutrition  from  increased   Mood-supply  DBB  often    I 
brought  forward  as  a  cause  oi  proliferation.     But  inrreaet  rt'^J 

feration  in  normal tissue.    The  cell  is  not  fed, 
hut  rather  it  JBflda  itself,  and  a  superfluity  of  nutritive  mat-  rial    iv  cot 

increaao  the  nutritive  function.    It  is  a  more  rcaaonaUa 
!>ilit\  that  a  qualitative  change  in  the  nutritive  materia]  should 
operate  to  this  end,  at  least  on  occasions  when  the  condition! 
increaae  in  the  nutritive  and  formative  actn -it\  oi  tl..-  cells  are  prea 

-ntly,  <  ttSWiSi  '  has  advaueed  the  view  thai  cells  ;/. 
1  be  claim-  that,  in  tin-  format  ton  oi  conm 
om-a  iato  fibres,  and  put  over  into  a n 
rUible  under  the  Boicreeoope.     Finn 

im-IIm  are  forme*! ngain  in  intlainiii.ii  i - •  1 1  nu-l  tlaiue-growUi  reel  theory, 

-  brought  •sain  intodleci  •  now  tea* ■: 

■  Hit/.:  uUeber  dieachlnmmeroden  Zellen  den  Bii  -  and  ihr  Wrhaltro 

ErnabninRHxtfiniiiKvii."  Virrhowa  Arcl  *  der 

Berlin,  I- 
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icker  and    I  but  the  work  done  by  himself  and  his  pupils  in 

ins  nothing  which  robatantlatea  his  v  dew.    The  well-known  phenom 
I  tissue  arc  described,  and  no  observations  are  communicated 
i  regarded  as  preying  that  colls  may  spring  bom  Intercellular  substance — that 
is,  •  [la. 

tapable  of  rortning,  by  its  progeny,  all  the  various  tissues  of 
have  to  assume  that  this  capability  u  nutated  In  the  nucleus,  which 
■  .it  o1  the  inherited  cbaraeteristica     With  the  advancing  differentiation  of  tin* 
pi  i  Heat  ion  of  the  structure  <<f  the  nucleus;  that  la,  a  sp 
btains  control,  so  that  now  the  cell  is  capable  of  produrin^  only 
ii  ins  therefore  are  in  error  which  say  that  from 
oe  may  be  formed,  or  from  oonneetlYe-tissoe  calls,  gland- 
idingto  Bansemaon,  the  specific  quality  of  the  cells  is  h 
the  special  structure  of  the  complete  cell,  but  also  by  Ihfl  oourseoi  the 
e  individual  differences  in  this  pn>c«j.s8  oecur  in  the  different  kinds  of 
"•cognize  the  separate  tianues  by  t&fl  EartnoJ  iluir  mitosis 
(size,  munber,  and  shape  of  the  chmuiosoiues). 

v»  of  different  authors  In  ivgard  to  the  causes  of  tissue-proliferation  vary 

This  is  dependent  upon  the  fact  that  these  causes  are  not  "\»  10 itO  exact 

are  obliged  to  liave  recourse  to  hypotheses.     It  is  d  able 

at  •  lesion  of  the  different  opinions.     I  have  col- 

the  causes  of  tisane-proliferation,1  and  haw  there 

I  my  views.      That   . >\ .r-ax .lirishment  is  not  able, 

Be,  to  brlnj  ormatian  of  tissue  is  made  evident,  to  a  certain 

be  fact  that  by  parts  of  the  domeatle  animals  cannot 

trough!  al  feeding,  but  only  an  increase  in  the  accumulation  of  fat. 

•wih  of  the  tissues  in  young  animals  is  very  greatly  promoted  by 
<>t   ir.. in  .17    t<»  40    ('.  (UH..V  to  li'l    F.).  while  by  lempera-tuT  u  10 

5.8  F.)  growth  and  cell  regeneration  are  retarded.  Roemar  believes 
•i   into  the  blood  of  fluid  containing  protein  causes  a  multiplication  of 

-ion. 

f  portions  of  tissue  are  removed  from  the  body,  they  do  not 
die,  but  continue  to  live  for  a  certain  period  of  time;  and, 
tlie  rase  «.f  sdino  of  the  tissues,  it  is  a  possible  thing  to  transplant  a 
ft. mi  one  part  of  the  body  to  another,  and  to  secure  its 
utiuued  living  in  the  new  position.     Transplantation  and  implanta- 
tion may,  accordingly,  be  practised,  with  the  result  that,  under  ipeoul 
uditiotis.  a  maintenance  of  the  tissue-grafts,  and  even  a  continued 
owth  will  foil 
Attempts  at  transplantation  are  \-ery  old,  and  have  been  made  upon 
series;  for  instance,  periosteum  and  marrow  have  been  trans- 
Anted  to  soft  parts  or  into  blood-vessels,  and  made  to   now  there 
llier,    Brans,  Barkow,  Oohnheiin,  Maas,  and  others).     Further,  the 
>urs  of  young  cocks  have  been  transplanted  to  the  combs  of  other 
!  rits'  tails  have  been  successfully  brought  under  the  skin  of 
th.-  back  bl other  rats  <l>ohamel,  Hunter,  P.  Bert).     Attempts  have  also 
made  to  effect  a  successful  implantation  of  the  tissues  of  the  thyroid 
and  (von  Eiselsberg,*  Christian!,  and  others),  the  pancreas  (Minkow- 
ski, He'don)  and  the  ovan    ilvuauer). 

The  meist  nun),  rotis  transplantations  of  tissue  have  been  made  with 
in.    The  investigations  of  Beverdin  and  Thiersch  gave  the  impulse  to 
a  utilization  therapeutically  of  BlrinrtratiapkmiaHon  for  the  healing  over 
•  >f  bn  .;i'l.  rands.     The  same  procedure  is  made  use  of  when  com- 

pletely separated  pieces  of  skin  are  to  be  made  to  unite  again,  by  healing, 
with  the  underlying  tissues  from  which  they  had  been  separated. 

For  successful  transplantation— that  ist  transplantation  followed  fcrj 
multiplication  of  the  cells  and  formation  of  new  tissue  — the  best  strue- 

'  •-  Crsacken  der  pathol.  Gewebsneubildungtn,"  Intern.  Bcitr.,  Featach. 
Vlrehow,  Berlin 
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tures  are  those  whose  cells  are  capable  of  rapid  growth — for  example, 
epithelium  and  peziostemzL    Cartilage  of  adult  animals,  for  « 

not  continue  to  grow  if  tranaplanted,  while  embryonic  cartilage 
does  grow  (Leopold  and  Zahu).     When  tiring  embryos  are  buri 
the  abdominal  cavity  or  in  the  tissues  .  if  an  animal,  the  softer  tissuee  are 
quickly  absorbed,  while  the  firmer  ones  may  mammal  a  certain  growth. 
though  later  these  too  likewise  vanish.    Periosteal  tin  .  pan- 

creatic,  thyroid,  and  splenic  fcisntfffi  implanted  brio  animals  <»f  the  same 
species,  may  heal  up  within  tl  and  later  even  [ 

generally,  however,  after  a  time  indergo  lnvluti-'U  and  eventually  be- 
oome  disintegrated,  and  their  place  is  taken  bj  cicatricial  tissue 
tiani,  however,  in  the  case  ».f  the  implantation  of  thyroid  tissue  in  rata. 
was  able  to  demonstrate  a  regenerative  new-formation  of  portions  oi 
tissue  which  at  first  had  begun  to  degenerate,  and  these  rsted 

portions  of  the  implanted  thyroid-tissue  maintained  themselves  as  long 
as  the  animals  lived  (two  years), 

Son-grafting  can  he  undertaken  as  well  in  fresh  as  in  granulating 
wounds— that  is,  wounds  whan  the  tissues  infiltrated  and  inflamed  are 
in  a  state  of  active  growth.  In  these  cases,  one  cuts  with  a 
thin  strips  of  skin  which  contain  not  only  the  epithelium,  but  nk 
tips  of  the  papilla-,  and  in  part  also  the  uppermost  1  a\  era  of  the  eorimn. 
These  are  laid  upon  the  fresh  wound  -  that  is,  upon  the  sulMMitaneooa 
tissue,  fascia,  muscle,  periosteum    oc  open  the  ihaved-off  grannlatiosm, 

and  pressed  firmly  in  place  by  moistened  gauze.     The  fastening  <»f  the 
strip  upon  the  wonud-surfaee  takea  place  b  listed  lymph  or  coag- 

ulated blood.     In  successful  cases,  in  eight  days  they  are  firmly  ni 

The  nourish nt  of  thfl  transplanted  pieOSS  takes  place,  tirst.  by  the 

taking  up  of  material  from  the  exuded  tissue-fluids.     Later  on,  I 

up  from  the  subjacent  surfaces  embryonic  tissue,  with  vassals, 
which  makes  its  way  through  the  superjacent  OOagoium  into  t!i<'  trans- 
planted structure,   so  tine  inactive   tissue  contains  new  vessels. 
The  upper  horny  layers  of  the  epithelium  are  desquamated.     The  di 
layers  begin  to  grow  from  the  second  dai  on,  ana  form  new  epithelium, 

on  the  surface  of  which,  later  on,  a  horny  pears,      If  COXuK 

tissue  is  transplanted  with  the  epithelium,  till  Is  may  also  g 

t<>  a row  and  produce  connective  tissue.    According  t"  lbs  obs< 

of  <ioldmann,  however,  the  elastic  fibres  which  SJ  seen  lai 

the  grafted  portion  come  from  the  surrounding  tissue.     Later  on — that 
is  to  say,  after  the  laj>se  of  several  weeks-  there  not  in 
a  shedding  of  the  epidermia,     Neverthele*^,  when  the  transplanted  skin 
has  once  healed  and  begun  to  grow,  it  is  generally  permanent. 

If,  as  a  result  of  violent  of  the  epithelial  structures  of  the 

skin  are  transferred  to  soine  deei>er  locality  in  the  bod) ,  tpMu  lial  cypfti 
may  develop  from  these  cells. 


II.  The  Processes  of    hyperplasia  and    Regeneration   in  the  Various 

Tissues. 

£  87.   The  morphological  changes  in  the  regeneration  and  hyper- 
plasia of  epithelium  en  comparatively  simple.    The  fcary nmf  tnssfi 
151,  d-d}  oorreapond  in  the  main  to  those  described  ii 

f  km  protoplasm  ensues  either  in  the  later  stages  of  the  process  of 
nnclene-divieion  or  follows  after  it,     Sumetimea  processes  are  formed 
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n  the  proliferating  epithelia,   and  into  them,  Inter,  nuclei  mi- 
ke.    Thee*   proccssoo  become  independent   by  separation  from  the 
1 1**! -cell. 

h)  springs  only  from  epithelium,  and,  moreover,  the  various 

form*  of  epithelium  do  not  pass  over  into  one  another.  It  is,  however, 
to  be  noted  tliat  uudor  certain  conditions— for  example,  in  cases  of  iu- 
tbumuatory  irritation  of  Long  standing — epithelium  which  is  regenerat- 
ing may  change  its  character;  so  that  pavement  epithelium  may  lie 
[oped  on  surfaces  which  originally  possessed  ciliated  cylindrical 
epithelium.  This  may  happen,  for  example,  in  the  case  of  cicatri 
the  bronchi.  Lesions  of  ciliated  epithelium  are  in  the  first  place  re- 
•d  l»\  flat  <vlls,  which  later  on  are  transformed  into  high  or  cylin- 
drical oils. 

Slight  leases  of  substance  in  the  superficial  epithelium  are  generally 
!J.\   replaced  by  regenerative  growth  in  the  neighborhood.     In  the 
i  of  the  epithelium  is  very  rapidly  healed  by  a  growth 
at  the  epithelial  cells  sit- 
uated in  the  deep  parts 
erkuhn'e  follicles. 
way,  glandu- 
lar epithelium—  for  exam- 
ple,  in   the   liver   or    the 
ki«h 
placed  after  loss,  provided 

structure  of  the  tissue 

-that  is  to  Bay,  the  sub- 
stratum upon  which  it 
rests—  is  not  changed  or 
d.  After  de- 
struction of  liver-tissue 
the  liv*  r-ct-lls,  as  well  as 
epithelium  of  the 
bile-ducts  (Fig.  151),  are 
d»  and  when  the 

liver  is  injured  the  division  of  the  nuclei  of  the  liver-cells  may  occur  at 
niparatively  great  distance   from  the  wound.     Wounds  made  pur- 
l>osely  in  the  liver  heal  through  the  intervention  of  new-formed  oosnee- 
-ne,   into  which,   however,  only  offshoots  from  the  small   bile- 
brate.      A  local  reproduction  of  liver  tissue  does  not  take 
place.     Only  under  special  conditions  does  a  transformation  of  prolifer- 
ated bile-dnoti  into  Jiver-traWuhe  eventually  occur.     So  also  in  the 
kidneys,  the  testicles,  the  thyroid  gland,  and  the  ovary,  the  local  pro- 
>n  of  gland-tissue  in  the  connective-tissue  cicatrix  is  very  limited 
•itirelv  absent]  and  does  not  proceed  to  the  formation  of  functionat- 
iug  tissue.     In  tin-  salivary  and  mucous  glands,  on  the  contrary,  there 
in  a  lively  reproduction  of  the  glandular  caualiculi  and  a  new-forma- 
tion of  alveoli. 

If  portions  of  the  intestinal  mucosa  and  submucosa  are  destroyed  by 

ulceration,  then  takes  place  during  the  healing  process  a  proliferation 

Land-tissne  also,  which,  according  to  the  nature  of  the  delect,  pro- 

1  DOW  t>  piial.  and  again  more  atypical  new-formed  glands  (Fig,  152, 

i),   which  grow  into  the  submucosa.     The  Dew  gland-formation  starts 

■  the  old  glands,  whose  epithelium  spreads  its*  If  out  over  the  edge 

and  the  base  of  the  ulcer  (Fig.  151,  g,  k),  and  likewi>  reads  anv 

14 
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Fin.  15!.  Ri>ircn(»niii<in  of  tin-  epithelium  ">r  Hh*  hillarv  pe*- 
wueeg  In  the  nWuhln>rlj<M<l  of  a  woond  Hvi'  iluv*  oWL  (Flrminiiijr'N 
mixture;  M&mnlnJ  a,  F.nliiW<1  nUCtotU  nf  t'|>1thH!ul  *■««)!.  wlih 
iurreoMd  chroiimtin :  b,  epithelial  "vll  with  motber-ekein  ;  c,  epi- 
thelini  cell  with  mother-war;  <i.  epithelial  call  with  dnutrhur- 
sWviu ;    f.  rrinrnMilvi--tK-u.-  oil]   with  ihisiifhter-star.      Mutfnliliil 

(00  diameter*. 
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hollows  {k)  which  happen  to  be  present.     In  similar  fashion,  ulcerative 
defects  in  the  stomach  are  restored,  and  even  extensive  ulcers  mar  be* 
, ,  me  OOTMed  over  again  with  glandiferous  mucous  membrane,  alt; 
indeed,  the  glands  do  not,  for  the  most  part,  reach  l  typical  devel' 
ment. 

The  epithelial  portions  of  the  uterine  mucous  membrane,  which  at© 
physiologically  shed  in  part  during  menstruation  and  parturition,  and 
reproduce  themselves  thereafter,  are  restored  also  in  the  healing  of 
pathological  defects  in  the  mucous  membrane.  The  new-formation  of 
epithelium  proceeds  from  the  glandular  remains. 

If  compensatory  hypertrophy  takes  place  in  a  kidney  «>r  liv.r,  as  a 
consequence  of  loss  of  kidney-  or  liver-tissue,  it  is  brought  ah 
the  formation  of  new  aland-ctui  and  enlargement  of  exist 
and  t&romau     After  extirpation  of  a  kidney  tin*  commencement  «•:' 
pensatory  hypertrophy  may,  under  some  circumstances,  00001  OD  the 
third  day  with  the  appearanoe  «>f  nuclear-division  figures  in  the  epithe- 
lium of  the  urinary  canals,  and  then  there  takes  place  a  farther  perma- 
nent growth  of  the  epithelium  of  the  tubules  and  the  glomeruli,  aa  wafl 
as  of  the  cells  of  the  vessel- walls.     As  a  result  of  these  chaug* 
parts  undergo  enlargement.     In  the  liver,  for  exam  pi.  .  the  Inhale* 
gland-tissue  become  enlarged,  but  no  actual  new-formation  of  these  tis- 
sues take  place. 

g  88.  The  new  formation  of  blood-vessels  plays  an  important  pari 
in  the  hyperplasia  of  the  most  varied  tissues.  If  coime<tiv.<  tissue, 
bone,  or  gland  is  to  be  reproduced  in  au y  considerable  amount,  the  new 
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lion  of  Mood-vessels  is  essential,  since  only  by  means  of  these  can 
HuthYient  nutriment  be  brought  t<>  file  growing  tissue. 

The  development  of  new  blood- vessels  takes  place  by  the  formation 
of  offshoots  from  the  wall  of  preexisting  vessels  i  Fig.  168).  Shortly 
after,  or  at  the  same  time  with,  the  formation  of  the  offshoot,  or  even 
earlier,  a  growth  of  the  cells  of  the  vessel-wall  takes  place— that  is,  of 
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the  endothelium  (Pig.  154) — in  which  nuclear  division  occurs  by  karyo- 
mitosis. 

As  the  first  indication  of  a  new  vessel,  one  notices  on  the  outer  side 
of  some  capillary  loop  a  tent^shaped  elevation,  which  terminates  in  a 
fine  protoplasmic 
thread  (Kg.  163, 

•;diug    oat    fr«»m 
the    vessel,    and 
which   becomes  lon- 
and     longer, 
while   at    the    B 
time,     also,     the 
granular       mass 
ws.     In  this  way 
ii  formed 
a  eoUd  granular  an  h 
■j-fiism,  which 
la  in  a  thread  of 
pratopkum  (").  and 
t.iin  tiiiK' 
contains  nuclei.     It 
may   penetrate   into 
-s<l     or 
lite    with    some 
other  nnli  which  it 
r  finally  re- 
turn   again    to    the 
suh  I     from 

which  it  start'  .1. 

Furthermore, 
from  the  arch  itself 
new  iv  spring  (Fig.  153,  />,  ••),  or  it  may  end  in  a  club-shaped 

process. 

Tlie  arch,  which  in  the  first  place  was  solid,  after  a  certain  time  be- 
comes, hollow  (A,  ")  by  the  liquefaction  of  its  central  part,  and  this  space 
either  at  once  or  very  soon  comes  to  communicate  with  the  lumen  of  the 
blood-Teasel  <").  Of  else  there  is  developed  a  protrusion  of  the  lumen  of 
1  at  the  seat  of  the  arch.  The  blood  of  the  parent-vessel  makes 
ay  at  once  into  the  cavity  of  the.  daughter-vessel  and  widens  it  out. 
•ason  of  the  fact  that  the  hollowing  out  advances  and  extends  to 
the  point  of  entry  of  the  protoplasm-arch  into  another  blood-vessel, 
there  is  farmed  a  new  capillary  loop  permeable  for  blood. 

The  arch  of  protoplasm  which  raises  itself  from  the  wall  of  a  blood- 
vessel is  to  be  regarded  as  a  process  of  a  cell  of  the  vessel-wall,  and 
later  on,  after  it  has  acquired  a  nucleus,  it  comes  to  be  an  independent 
cell.     Accordingly,  the  fifood-vessets  arise  from  ike  koSounng  out  of  a jili- 
<  %  //. 
Immediately  after  the  opening  of  the  way  for  blood,  the  capillary  is 
a  tube  with  a  homogeneous  wall.     After  a  certain  length  of  time  the 
protoplasm  gathers  itself  about  the  nuclei,  which  have  in  the  meantime 
livided    and   multiplied   so  that  eventually  the  capillary  is  made  up 
nlothelium.     As  Arnold  has  shown,  the  line  of  division  between 
separate  flat  cells  may  be  demonstrated  by  injecting  a  solution  of 
silver  into  the  vessel  (endothelial  cells).      At  this    time  the  wall  ap- 


Kn;.  LBB.  DeretopmeDl  ai  a  hUxHi-wsael  by  formation  nfoffthoota,  from 
prvimratkins  which  were  taken  fnmi  a  formation  nf  Inflammatory  pran- 
uladon*.  a,  b,  \ ,  </.  Different  forms  of  uffahoota — acmio  solid  (b,  e),  some 
becoming  hollow  in,  i>,  ii),  some  simple  (a.d),  mm  hnnoDlas  (b»w. 

soui*-  without  DiKlel  (a,  <>K  Hime  with  um-M  <o.  c).     Furniatlvt" rolls  have 
■polled  themselves  to  the  uutaldt?  of  the  offshoots. 
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pears  already   materially   thickened*  partly   from   growth   of   the  eel 
themselves  of  the  vessel-walls,  but  parti;  also  because  a  rable 

number  of  the  formative  cells  of  the  neighborhood  heap  themselves 
the  surface  of  the  young  vessel  (Fig.  1  "PPty  th«mselv->  t 

wall,  and  so  make  it  thicker. 

The  process  of  new  vessel-formation  consists  mainly  of  the  phases  ol 
development.     It  seems,  however,  that  :.  new  feature  ma>  appear  in  ti.. 
process    of   development,    in    that  spindle-shaped    Of    clul>-sl: 
Diatiehed  formative  cells  may  become  associated  with  the  processes  ol 
the  vessel-walls,  and  then,  in  the  same  way  as  in  the  ease  of  ti 
plasm  ic  arches,  be  transformed  into  capillaries,  b\  tie-  development 
central  canal. 

At  the  time  of  the  formation  of  the  offahootB,  the  endothelial  odlaof 
the  capillaries  are  much  swollen,  and  sometimes  in  growing  tissues 
reach  such  a  size  that  the  cross-section  o4 
pillar?  looks  not  unlike  a  gland-duet   lined    with 
epithelium    (Fig.   165,  </).     At  the 
nuclear-division    figures    appear    in    the    ei 
thelium   (Fig.  1"»^.  fl  c),  which  later  on  are  fol- 
lowed by  division  of  the  nucleus  and  cell. 

In  just  what  relation  theM  growths  stand  to 
the  bud-formation  hns  not  yet  l>een  clearly  made 
out,  but  doubtless  the  buds  spring  from  grow- 
ing cells.     The  growth  of  the  endothelium,  m 

does  not  always  lead  to  the  formation  of  new 
vessels,  but  may  only  bring  about  a  thiekeniii. 
the  wall,  and  finally  an  obliteration  of  the  lumen. 

If  the  new-formed  capillaries  an-  t 
arteries  and  veins— a  change  whieh  in  the  qsjSji 
extensive   new  growths    must  always  incur  io  a 
part  of  the  capillaries — this  takes   pla<  < 
growth  of  the  cells   of  the  vessel-wall.      The  dif- 
ferent parts  of  the  arteries  and  \eins  are  devel- 
oped   from    this    formative  material    by   sp* M 
pnwesses  of  differentiation. 

lit  tlt<'  baadboohl  ol  pathological  anatomy  ami  anrgerr, 
three  forma  <-f  new  formation  of  vessels  are  £• 
"I  an  pro 
In  the  primary  form  the  ct-lls  <•(  the  t;<rin-tiaBue  are  directly  tnUiafortned  into  ml 
blood-cells  and  the  elements  of  the  veeet  aid  this  ukee  ) 

periitci'lls  unite  togethei    to  torn  sirinp*.  whose  axial  portion*  beconn- 
while  the  peripbernl  parts  become  the  structure  ol  the  wail     Thle  form  >-i  res* 
velopiu.-nt  which  000001  in  the  embryo,  iI.m'n  n<>i.  take  place  pathologifu ! 

In  the  aecondarj  [arm,  according  to  Billroth,  0.  Weber,  and  Rinda  <ile- 

inite  to  form  oofria  in  aucb  a  waj  thai  the}  Incloai  bmL 

Bar  as  I  enn  s«e,  tbese  observations  arc  baaed  upon  errors.  I  ery  early, 

•pindle-cell  maelvea  upon  the  rcaeol-bnda    for  example,  to  pesrulatka — cover 

i  in  strings  of  cells  ■bom  them. 

The  so-called  tertinry  formation  bj  thai  •Thick  has  been  described  in  the  main  :■ 


Two  ve 


ttw-  pupil  lanr  layer,  wboso  en- 

I  SfttT  INllllt- 


la  are  in 
j  Ave  dan 

log  uih  skin  or  uh'  tan  i  <>f  in.' 

font  wild  I.mIiih'.  ( Fl«'niinlng*s 
mixture ;  mfratiln :  plerle 
■jcM.i  ii.  Nuetaa  wlilt  <iir>>- 
oiatln  framework  ;  b,  i> , . 
nkniit  fiwiim:  r.  mother-star : 
«L  connect!  re-ttmie  cell  Witt 
nuolt«ar-itlvt*i«>n  nifut  • :  e.  mil- 
ar  iHiMicytea,  MafftjliiMi 
ar*>  <li«met«*. 


99.  The  connective-tissue  structures  are  almost  all  capable  not 
onl\  of  a  hyperplastic,  but  alSO Of  a  regenerative  growth.  This  espe- 
cially holds  good  «>f  unformed  and  formed  eoimeetive  tisste  rios- 
team,  and  the  marrow,  while  ^sesaes  only  ■  foebk 
regeneration,  mrj  the  completely  developed  bone  taken  no  share  in  the 
uew  formation  of  boue-tisMie.     In  ease  of  destruction  of  connective  tie- 
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sue  tlur-  suhstitutiou  tissue  iunvl\  formal  In  regenerative  growth  is  ferj 
often  not  the  same  as  the  original  tissue.     More  often  another  form  of 
mes  in    its 
'II i  ts  in  carti- 

i   the  most  pari  re- 
placed by  connective  tissih 
bg  ad  in  the    place   oi 

destroyed    fat,   lymph-glands, 
.  etc.,  there  is  developed 
Elbrillated  conneotiye  tis- 
sue— so-called  scar-fa 

hyperplastic  and  regenera- 
te e  growth  of  connective 
tissues  is  ushered  in  by  fcli-mttl- 
t\(>i  in    th  e    course    of 

I  \\  the  above-described  kary- 
ocur    (Fig.    151,    /'; 
:  Big,  165,  A,  - 

In  injuries  t«»  the    ti>- 
fche  eell-proliferatii m  begins  very 
i  that,  for  example,  in 
hues  of  bones,  already  on  the  s<-<<  >nd  day  single  cells  of  tho  peri- 
enlarged  and  show  unclear-division  figures.     In  regonera- 
and  hyperplasia  after  alight  injuries,  here  and  there  karyokiuetie 
figure  oocnr.  and  lead  soon  to  the  formation  of  new  cells  (Kg.  154,  <h. 
If  only  a  few  cells  am  destroyed  by  an  injury  to  a  tissue,  new-formed 
are  develo|ied  in  the  place  of  those  lost,  without  any  considerable 
kge  in  the  structure  of  the  tissue  taking  place,     If,  oil  tin-  contrary , 
Ondsf  pathological  conditions,  a  considerable  amount  of  new  structure 
nned   in  a  short  time,  the  proliferating  cells  form  an  embryonic 
tissue  consisting  for  the  most  part  of  cells  and  Hood-vessels  (Fig.  156). 
The  extent ol  this,  naturalh ,  may  vary  considerably,  and  depends  partly 


no.  l.Vi. — PrnlUtfottiig  perbwteum.  four  iIaji  aft^r 

tacture  of  a  \unu-.    { Klt'irmiiny 's  mixture; 
lln.)   (j,  Cnle  formative  reltawtth  large  nuclei:  i>.  i 
blast  wills  nudear-dlvfxli'n   flgurai;    c,  two  colli  wood 
titer  dirtelon,  ■bowing   thread-skew  Id    duqIchji 
Ii|i«)i1-m-««'I  u-|Mi  |t!t>llr<'catltijf  eiiilipihtMiuiii ;    i.  ■ 
ilM'llul  cell  with  unclear  figure;  /.  small  4iik.<tiored 
formative obUb;  i;,  leuoocytn.  Mncnin^i  lODdtaaiflpkn. 


h  fmm  u  jrmunliiUtiK  wmitui.    i  n< ; 
U.  iiifTt-mit.  sluiptw  >>f  unlnurlmr  lonuitth. 

IIS;  >i,  /■•iiiinUw-  l vlla lu  the  pivoora ol  t 
Moffulflml  OIL)  diameter*. 
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npoo  tin*  c.ip.uitv  of  the  tissue  for  proliferation,  partly  upon  the  nature 
of  the  lesion  which  leads  t<>  the  proliferation.    For  example,  tL 
teuin,  proliferating  after  fracture  ««f  a  bone,  forms  ■  continuous  la; 
0   0^  developing   ** 1 1 » l  »i  • 

while  proliferating  oartilag< 
0       0  ^  duces  only  small  foci  consisting  of  a   lim- 

0    *S>  ited  muultor  of  cells. 

The  proliferating  oelk  are  always  larger 
4P      ^       ^  than  those  of  fully  de\ eloped  and  quiescent 

«*•  connective  tissue,  and  contain  large  i 

like    Bliole]    witll    nucleoli.        The\      ! 
the    most    part    one    <»r    two    nu. 

l  •  <  ami  l5o),  though  multina  Us  also 

occur  (Fig.  156, « i)  —  the 

Since  all  of  these  cells  arc  tli.'  ;nit<-«  <<i 
of  the  future  tissues,  they  are  called  forma- 
tive cells.     If  connective  tissue  is  t.  ■  : 
later  from  the  embryonic  tissue,  then  these  cells  are  called  fibroblasts 
(Fig   16ft,  A,  <\  ,/,  «•,  and  Fig.  157,  a).     The  antecedents  of  art: 

.•ailed    ChOOdfoMaStS  (Fig.    158,    <\   r)    and    osteoblasts 

155.  ",  /',  e). 

The  shape  (&  the  formative  *  ««lls  m;n   \ai\   (Fig.  I56i  bt  :U>d 

depends  in  part  ttDOB  internal   causes     that  is,  upon  char. 
N|»ontaueoush  developed,-  in  part  upon  the  influence  of  the  i 
which   UXldei  certain  circuinsl.  urn  pels   the  cells    to   tak< 

definite  shapes.    The  most  varied  shapes  oooux  in  IhecsUs  which 

duce  conneetive  tissue. 

If  connective  tissue  is  to  l.tped  from  an  enduyonic  tissue, 

either  tine  jUn  Ufa  (Fig,  160,  </.  I  *  appear  at  OttOS  in  certain  part 
cell- protoplasm,  or 
else  there  appears 
first  a  jbofltop 
interoeUtdar  sub- 
tkmet  (FSg,  157.  &), 
in  which.  suDse- 
<imtitl\ ,  the  rihrikV 

differeni 
ed.    The  formative 

cells  meanwhile    di- 
•%  anil 

ooiBs  to  i>>    lot  Mm 

iiiHst   parti  in   small 

clefts  (Fig.   156,  e) 

Which    are    situated 
in     t  h  e      basement 

•abstain 

Elastic  fibres 
fast  luak.'  their  ai>- 
p.-.iiaiuv  in  newly 
fanned 

ie  at  a  somewhat   late  stage.      According   to  the  .tions 

tlms  far  been  made,  thej  are  also  a  product  of  the  cells. 

|  the  epi  very  delicate  til  I   that 

u nit«^  to  form  tihres  of  some  degree  of  thickness. 
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|10.   US.     Furumiiint  i>(  osteoid  trul*vulii>  from  tbe  j»n ill IV raring 
witn.    Prt-paratlon  from  a  fracture  fourteea  duys  <»i<i.    (Mfll- 
In's  iiniii;   picric  acid;    bwmatoxjrliii;   carmine.)    a,  Fibre 

bcluturing  lotti itei  periosteum;  b,  embryonic  tissue:     .osteoid 

Usaie;   '  Magnified  60  dUuneiera. 


In  the  development  of  hyaline  cartilage  there  appears  between  the 
cells  21  hyaline  basement  substance  (Fi^.  15S,  /'),  while  the  ehoudrn- 
blusts    .i  iit  the  same  time  take  on  a  more  rounded  form  ((f).     As  time 

I    on    the   basement 
sabs lane 

and  the  chondrnblasN 
sin  ink.     and     come     to 

li»-  id  rounded  cavities 
whose  walls  ar» 
than    the    rest    of    the 
ibstanee,  and 

later  «>n  f<>nn  the  pari 
«if  the  ground-substance 
wlueh    is    ealle<l   carti- 

If  bone  is  to  develop 

from  eel  hilar  embryonic 
bere  appears  be- 

tween  the  formative  cells 
B  homogeneous  or  ribril- 

tated    ili •:■  iiient    substance   (Fie,,  lfi'.t,  c),  which    later   on    becomes 

impregnated  with  calcareous  salts.  The  osteoblasts  eome  to  lie  in  ir- 
ragalai  spaces  with  processes  (Fu.  159,  c,  and  Fie;.  160,  b)  which  are 

dl\  ailed  bone-corpuseles.  In  extensive  development  of  cellular 
embryonic  .    its  transformation  into  bone  always  is    limited    to 

t  of  the  tissue,  so  that  within  the  embryonic  tissue  tmheeuho 
(Fig.  159,  t ■)  are   formed,  which   are  called  osteoid   trabecular  as  long 

remain  Lnoomplete  and  do  not  contain  lime-salts.  The  tis- 
(6)  is  transformed  iuti>  marrow  by  the  cells  becoming 
0  one  another  by  processes,  while  there  appears  between  them 
:i  fluid  basement  substance,  in  which,  later  on*  round  cells  become 
embedded.  If  only  S  little  bono  is  to  be  formed  and  old  bony  tra- 
becule tiro  t<  isted  over,  then  osteoblasts  form  a  layer  on  its 
surface  (Pig.  1  <><>.  i  j  and  these,  later  on,  produce  bone  in  the  above- 
deecribeil  way. 

flucous  tissue  develops  from  embryonic  tisane  by  the  formation  of 
a  horn  is,  gelatinous  matrix  containing  mucin  and  Lying  between 

the  celts,  while  the  latter,  at  least  in  part, 
form  a  network  by  means  of  processes. 

Lymphadenoid  tissue  develops  from 
embryonic  tissue  by  the  formation  of  a 
part  of  the  cells  into  a  supporting  retic- 
ulum, while  lymphatic  round  cells  gather 
in  the  meshes  of  this  network,  which  con- 
tains fluid.  In  injured  lymph-elands  the 
cells  of  the  framework  first  take  on  a  pro- 
liferative activity  and  then  produce  or- 
dinary tiluillated connective  tissue.  It  is 
only  to  a  very  limited  extent  that  the  lat- 
ter disposes  itself  in  the  form  of  a  re- 
ticulum, and  so  presents  the  characteristics  of  lymph-adenoid  connective 

tiSHii 

Spleen  tissue  proper  is  not  reproduced  when  this  organ  receives  an 
injury ;   the  wound  heals  through  the  growth  of  ordinary  cicatricial  tis- 
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REGENERATIVE   GROWTH   OF  CONNECTIVE  8UB8TA>CE8. 

sue.     It  is  also  a  fact  that  compensatory  hypertrophy  does  Dot  take 
■  after  the  removal  of  a  considerable  portion  of  Ufeo  organ. 

Fatty  tissue  arises  by  the  taking  up  of  fat  into  the  cells  of  embrr- 
onic  tissue  or  of  mucous  tissue  or  of  connective  tissue,  while  the 
change  to  fat-cells  l>\  the  running  together  of  the  fat-drops  which  bYej 
contain 

The  basement  substance  of  the  tissues  described  is  a  product  of 
the  protoplasm  of  the  formative  cells.     Whether  in  the  process  parti 
of  the  protoplasm  are  directly   changed  into  basement  substance,  or 
whether  they  secrete  the  basement  substance  or  manufacture  it  froi 
intercellular  fluid,  are  questions  difficult  to  decide;   yet  it  is  prol table 
that  only  the  two  first-mentioned  methods  of  formation  occur 
156,  '/,  and  Fig.  157).     In  suitable  specimens  one  may  often  notice  that 
the  fih  ri Hi  i\  not  mil  v  of  the  ordinary  connective  tissue  and  the  osteoid 
tissue,  but  also  of  the  newly  formed  cartilage  tissue,  ore  connected 
OtUi;   that  is  to  say,  they  represent  simple  or  branching  processes  of 
such  cells,  or  they  may  even  in  some  places  enter  into  the  granular 
protoplasmic  substance  (Fig.  166,  d),  thus  forming  an  integral  part  of 
the  cell-body. 

With  the  advancing  development  of  the  ribrillated  ground-substance 
ihe  tibrillte,  to  a  great  extent,  become  separated  from  the  protoplasm. 

FihriH'itr,!  cormtcfiot  (issue  can  develop  from  any  of  the  connective 
substances  which  may  take  on  proliferative  activity  ;  but  in  tin 
this  process  there  must  be  an  intermediate  >tage  of  embryonic  tissue. 

BvfM  irises  most  often  from  periosteum,  j »erichondrium,  aud  mar- 
row, but  can  take  origin  at  times  also  from  other  connective-tissue  - 
tares,  as,  for  example,  intermuscular  connective  tissue. 

//V^7<  arisi-s  most  often  from  proliferating  perichondrium.  ; 
osteum,  marrow,  and  cartilage  itself,  but  occurs  also  in  other  connective- 
tissue  structures — for  example,  in  the  connective  tissue  of  the  testis  and 
the  parotid.  The  cartilage-cells  near  a  lesion  may,  under  certain  cir- 
>  s.  by  proliferation  produce  a  large-celled  embryouifl  tissue, 
but  this  does  not  reach  any  considerable  i  u  enchondrOOMI 

cell-multiplication  and  the  new  formation  of  cartilage  take  place  m  the 
same  u;t\  as  in  ph\ sioh »gical  cartilage-growth.  Verj  often  the  carti- 
lage forme.  I  snder  pathological  conditions  is  only  a  transitions]  tissue  sad 
eliaii.  KMO  again  into  bone  and  marrow  or  into  c<  mm  mtivs  tisane. 

\i  iv  h/injt/iiuUiioitf  tissui'  may,  under  pathological  conditions,  develop 
il  from  lymphadeuoid  tissue  as  from  adipose  ti^~ ' IS    Bayer)  and 
ribrillated  connected  tissue,  and  it  is  formed  from  the  latter  most 
in  the  connective  tissue  of  the  mucosa  and  submncosa  of  the  intestinal 
well  as  in  the  glandular  organs;   rarely  in  intermuscular 

W\e    ti.xs   , 

Mmnns  (issnr  may  develop  from  all  proliferating  see, 

but  appears  on  Ij  io  targe  rnasses,  and  is  also  for  th(  arta 

transitional  form,  which  changes  into  adipose  or  connective  tissue. 

develops  in  those  situations  which  sliesdj  normally 
contain  fat,  but  oecnivj  also  at  times  in  other  places— for  example,  u 
reticulated  framework  of  atrophic  lymph-glands,  in  the  perimysium  in- 
ternum of  atrophied  muscles,  etc. 

The  near  relationship  of  the  different  forms  of  connective,  tissue  to 
one  another  enabl-  irious  forms  to  pass  from  one  to  with- 

out the  need  of  an  intermediate  stage  of  embn  i  mi< 
tails  in  regard  to  this  matter  are  contained  in  the  next  part. 
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J  90.  The  new  formation  of  the  white  blood-celts  occurs,  in  the 
first  place,  within  the  lymphadeuoid  tissue  of  the  lymph-glands,  spleen, 
and  intestinal  tract,  and  the  lymph-nodes  contain  areas  distinctly  sepa- 
rated off  from  their  surroundings,  in  which  there  are  always  a  large 
number  of  nuclear-division  figures  which  belong  for  the  most  part  io 
free  cells.  These  areas  are  called  yerm-r  <  ittns  (Fiemining).  Itiflalso 
probable  that  leucocytes  are  produced  in  the  bone-marrow  and  that  they 
gain  an  entrance  into  the  blood-vessels  of  the  part  (Neumann).     More- 

.  proliferation  of  leucocytes  by  division  occurs  also  in  the  lymph- 
channels  of  the  lymph-glands  and  the  tissues,  and  now  there  is  no  donbt 
that  the  leucocytes  also  undergo  division  in  the  circulating  blood  and  in 
the  tissue-spaces. 

The  division  occurs  first  of  all  by  mitosis;  but  amitotic  division  also 
takes  place,  and  upon  this  phenomenon  depends  the  fact  that  a  large 
part  of  the  leucocytes  contain  broken-up  por- 
tions of  nuclei,  of  peculiar  lobulated  or  wreath- 
like sha; 

Mitotic  division  is  the  one  which  leads  to 
the  formation  of  viable  cells.  In  how  far  ami- 
division  (fragmentation  of  the  nuclei)  is 
followed  by  cell-division  is  hard  to  tell,  but 
there  is  no  doubt  that  the  leucocytes  with 
broken-up  nuclei  represent  for  the  most  part 
elements  undergoing  retrograde  inetaniorpho- 
sis.  Consequently  the  transformation  of  uni- 
nuclear into  multinuclear  leucocytes  would 
have  to  be  regarded  as  an  evidence  of  their 
th. 

4  infrequently  in  pathological  conditions 
an  in<,"is>  m  leucoctfte-fbrTnafaon  takes  place, 
and  this  may  occur  not  only  in  the  germ-cen- 
tres, but  also  in  other  situations.  This  in- 
crease rmi.v  lead  to  a  temporary  increase  of  the 
leucocytes  of  the  blood — to  a  fenci>cfftosfat — as, 
for  example,  in  the  course  of  many  infectious 
diseases,  as  pyremia,  erysipelas,  pneumonia, 
pleurisy,   peritonitis,    in  which   especially  the 

nuclear  cells  are  increased  in  number.     It  must,  however,  be  noted 

an  iucrease  of  the  leucocytes  of  the  blood  is  no  proof  of  an  increased 
production,  for  the  cells  may  bn  transferred  from  the  lymplnuleunid  tis- 
sue into  the  blood  in  larger  numbers.  In  the  chronic  disease  called  U  »- 
brhd'i,  the  mononuclear  leucocytes  in  the  blood  are  increased.  Since  in 
leuluemia  sometimes  the  spleen,  sometimes  the  lymph-glands,  sometimes 
the  marrow,  and  in  some  cases  all  these  organs  together,  show  a  condi- 
tion .if  hypertrophy  with  increased  cell-production,  it  is  likely  that  the 
leuc'  :t  in  the  blood  come  also,  for  the  most  part,  from  knees 

as.     Iii  harmony  with  this  view  stands  the  fact  that,  in  lymphatic 

leuluemia,  it  is  particularly  the  small  mononuclear  cell-forms  that  make 

ranee  in  the  blood,  and  these  correspond  with  the  cells  of 

the  lymphadenoid  tissue;  in  myelogenetic  and  mixed  forms  of  leuka*- 

the  large  mononucleate^  cells,  such  as  correspond  to  the 

-marrow-cells  and  are  not  a  component  of  normal  blood.     In  leu- 
da,  furthermore,  a  multiplication  of  leucocytes  may  occur  also  io 

essels  and  in  a  variety  of  organs. 
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The   new  formation  of  the  red  blood -cell.*  oc  ru  Neu- 

mann, Wrnimin^f  fry  mitotic  division of  nucleated  young  I  •'  red 

blood-cells—  the  erythroblasts.     In  the  buman  adult   the   seat  of 
growth  is  limited  to  the  bone-marrow,  and  this  also  holds  got*] 
aero)  in  tin-  cane  of  mammals,  lards,  reptiles,  and  tailless  amphibia.  whil«* 
in  tailed  amphilma,  and  in  fishes  the  .spleen  also  has  (nit      Ji 

t lit-  development  arul  multiplication  of  red  blood-cells  t&\e  \ 
in  the  entire  vascular  system :  later  this  productive  activity  i- 
to  the  spleen,  the  liver,  ami  the  marrow,  and  finally  to  the 

Neumann  elaintl  that  the  iiiiiltiplicitioii  of  the  young  loflBf 
blood-ceOa  takes  place  in  the   Lymphoid   marrow  rding  la 

Buooaero  and  Denys,  it  takes  pfau  within  the  vessels  of  I 

row,  ami  the  complete  development  of  the  ted  cells  is  carried  oni  in  the 
same  situation.    Timofejewaky  states  thai  under  pathological  condil 
it  may  also  take  place  in  the  circulating  Mood.     The  Iran 
the  nucleated  into  non-nucleated  cells  takes  plao  ding  to  moat 

observers,  by  disappearance  of  the  nucleus.     Rindneisch  and  H 
hold  thai  khe  nucleus  passes out  06  the  cell.    According  to  Ualasw 

cell  separates  off  from  the  nucleus. 

The  origin  of  the  nucleated  red  cells  has  not  y<  I  rily 

explained.     According  to  Bisaosero,  the  young  red  corpuscles  an*  caul 

0J  S  peculiar  kind  which  always  contain  hfemoglobin  and  hate  tt€  O 
less  periphery.     Denys,  Lowit,  and  Howell,  on  the  contrary,  assume 

from  nucleated  colorless  cells  without   luemogl 
which,  according  t<  •  Ui-nys,  proliferate  within  the  vessels  of  the  marrow, 
while  Lowit  believes  that  the  colorless  antecedents  of  the 
viding  by  mitosis,  and  which   he  rails  orythroblasta,  occur  as  well  in 
the  lymph-glands  and  spleen  as  is  the  marrow,  and  as  veO  in  the  vea* 
u  in  the  meshes  of  the  reticulated  tissue. 
Flemmiug,  who  ritli   Bizzozerc  regarding  the  hemoglobin  ol 

the  nucleated  young  red  blood-cells,  is  inclined  to  assume  that  the  young 
forms  which  an-  present  iii   later  life  are  direct  descendant 

tle«  embryo  period,  while  Neumann  beKevea  that  this  hypotheais  k 

sufficient  to  explain  all  the  phenomena  of  later  life,  as,  for  example, 
the  replacing  of  the  fatty  marrow  containing  n<»  nucleated  red  OsDi  \>\ 
hhiod-forming  lymphoid  marrow,  and  the  formation  of  bl< 

produced   marrow.      lie  finds   himself  driven  to  the  assutnpth 

that  a  development  of  the  nucleated  blood-cells  takes  place  from  the 
>  of  tic  Mood  which  are  carried  to  the  marrow  after  birth  b 

arteries,  or  that  the  cells  arise  from  the  tisaiS  Bofthe  marrow. 

In  the  Laereaeed  Mood-formation  which  takes  place  after  loss  of 

blood,    as   well,   also,    as    iii   severe  chronic  anainias  and  in   li 

nucleated  red  blood-cells  occur  also  in  the  circulating  blood  outaid 

HUtflOW,  While  under  normal  conditions  they  are  not  found  there.      The 

fatty  marrow  acquires  in  this  WSJ  once  more,  in  part,  tin 

lymphoid  marrow,  and  this  transformation  is  completed  by  disapj^ear- 

of  the  fat,  by  a  widening  of  the  blood-veseels  with  an  increa- 
tin  ii  Is,  ami  bj  an  increase  m  the  number  of  the  OokffisSl 

puscles  of  the  marrow. 

BirHrfi1  sod  Kmheni '  distimruish  mnong"  <«•«<. >f  the  normal  blood 

'Zr.  b  Ufa   MM  .  I     .   <  r4tU~ 
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■.villi  relatively  large  nuclei  that  stain  deeply, and  with  little  jaxrto* 
photytea  with  large  n uc lei  that  stain  faintly,  and  with  n 
plasm  f ion  forms  with  irregular  nuclei ;  (4)  polynuciear  n 

jihtie  leneoevteswith  polymorphous  unelei,  or*  ltd  several  nuclei  and  neutrophil 

i  bb  which  stain  wiili  a  neutral  dye,  obtained  by  mixing  acid  Enchain  with  basic 
i  green),  these  forming  about  seventy  per  rant,  of  all  the  white  sella  of  the  blood,  and 
in    purulent    inflammations;  and  (n)  eosinophils  ctlls,  whose  protoplasm  con- 
uins  i  n  witb  acid  dyea  (eosin), 

Quincke,  the  life  of  a  red  blood-cell  te  probably  about  ten) 

mall  in  view  of  some  other  observations,  which  in- 

-  about  -"  gin.  of   bl I  a  da)       As  soon  ai  the   red 

I  performing  their  function  they  are  taken  up  by  white  blood-cella 

and  eliminated  from  the  bloed-cum  at,  and  this  takes  place  by  preference  It 
end  II  i  m  in  the  marrow  and  lymph-elands,    The  red  celle  inclosed  i"  the 

^i  celle  (palp-cells,  tnarrow-oella),  or  their  degeneration-products,  are  changed  to 
tin  compounds,  which  may  be  demonstrated  niicnichi'inirally  .some- 
graxrnlar  form.     A  part  of  the.-*'  iron  compounds  i a  later 
en  tip  into  the  blood  Jn  and  marrow,  and  probably  also  In  the  liver, 

and  i*  used  again  in  the  formation  of  new  red  blood'Cells.     Another  part  of  the  it 
tin.-  r.  it-. I  through  the  liver-eella. 

Lo wit  >i  lies  two  separate  forms  of  colorless  blood-corpuecles,  lenoobl 

'blasts,  which,  he  thinks,  have  an  entirely  different  meaning  and  d<>  not  pa** 

s  form  tub  The  leuooblasts  are  the  rynrphotd  cells  with  chromatin 

arraiipul  in  lumps,  and  wliieh  do  nut  staffer  division  by  mitosiB,  bul  are  changed  to 

clear  lent  mentation  "f  the  nucleus.     The  erythroblaste  are  the 

thful  form  red  blood-cells,   whicb  undergo   mitotic  division  mid 

•in  the  lymphoid  cells  by  the  homogeneous  character  and  slight  contractility  of 

iplttsin.     He  claims  that  the  transformation  into  cell  Ing  lueinoglobin 

J,  partly  in  the  mat  row. 

i  considers  Lowii  in  error,  and  <  daima  that  a  transformation  of  colorless 

iste  iut"  red  nol   follow  From  Uwit  Mi  observations;  be  calls  atten- 

■  the  fact  that  leucocytes  that  do  not  go  on  to  form  red  celle  suffer  mitotic  division. 

ibis  to  agree  with  Lfiwit. 

Howell  claims  thai  the  marrow  contains  numerous  colorless  erythroblasts,  which 

in  the  marrow  tirst  into  nucleated  red  ceils,  and,  later  on,  Into  tht  non-nucleated 

tomi  by  extru-  nucleus. 

■  moii  ih;u  the  red  blood-cells  ariee  from  biconcave)  non-nucleated 

He  i   as]  i'  ra  thai  the 
l.-ji  into  colorless  lymph-corposolee,  which  are  set  free  from  tli>  I 

ie  into  the  bl l-     C  Pouchet  hold  opinion*  like  khe  above*  but 

ii. i  cells  are  formed  by  direct  b  ion  of 

■■•■> *.     Mslassez  thinks  they  come  from  buds  from  nucleated  cells  of  the  marrow. 

Deny!    with  whom  also  E.  H.  /■  rees,  the  red  oorpusclea  b 

ecullar  origin,     li  birds  they  are  formed  from  the  wail  oi  the  venous  capillaries  of  the 

germinal  tor*  i  oils,  In  the  shape  of  a  cellular  ooei 

Witch  givee  up  into  the  blood-stream  celle  which  then  i  ntain 

bin 

idvance  the  hypothesis  that   tin    large  cells  of  tht   marrow,  with 
by  the  dei  t  a  bud  from  the  nt 

which  ided  by  hyaline  substance,  then  la  constricted  off,  and  finally 

comet*  to  contain  haemoglobin. 


1.    TIk-    new  formation  of  transversely  striated  muscle-fibres 
from  portions  <>f  old  rausele-fibre;  and  if,  after  injury  to  ■  mos- 

itc  int.  i  iimsctijjir  connective  tissue  (^oes  ou  to  active  growth,  ifc 
forms,  later  on,  only  connective  tissue,  or  probably  also  tin*  sarcolemina 
of  tlo    I,,  vn  fibres,  but  never  uew  contractile  muscle-fibres. 

After  injury  Of  a  muscle,  the  first  signs  of  formative  activity  appear 
in  the  luuHcle-ntieli  i.  These  stretcli  out  lengthwise  ami  then  (Steuilel, 
Naiiworek)  divide  into  a  varying  number  of  pieces.  Already  on  the 
second  da>  th i t* »t i<-  division  of  the  nuclei  may  begin  (Fig.  162,  ",  h), 
whic]  to  be  the  only  way  in  which  the  tissue  mnl  and 

tinder  favorable  conditions  this  takes  place  quite  actively  after  the  sec- 
day. 


NEW   FORMATION   OF   STRIATED 

The  behavior  of  the  contractile  substance  of  tin*  muscle  difT 
materially  according  to  the  nature  and  extent  of  the  injury*      In 
case  of  traumatic,  as  well  as  of  toxic  and  ischemic  injuries,  it  »uffen 
fragmentation  into  larger  and  smaller  portions,  so  that  thi 
come  to  lie  in  spaces  of  various  sizes  in  the  midst  of  tin-  4  the 

muscle-fibres.     Crushing  and  tearing  can  bring  about  a  wide  separation 
of  the  parts  of  contractile  tabetODCA,     The  ends  of  the  piece 
1 1  i*-i i  become  sometimes  pointed,  sometimes  oblique,  trans  \ers« 
irregular  edges.     Not  infrequently,  aleo,  after  a  short  time,   the  ends 
become  split  into  several  pointed  filaments  (Fig.  108, 

The  mitotic  division  of  the  muscle-nudeus  takes  plac.  i  v  in 

the  etee  of  nuclei  that  rest  upon  living  fibres  i  o.  but  also  in  the  bh 
cells  (ft)  lying  free  in  the  spaces  lietweeu  the  fibres  that  have  sej*r»t*d 
from  one  another,  and  is  | olhiwed  in  both  cases  h\  the  development  of 
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large  multiuuclear  cells,  which  lead  t>>  the  formation  of  multinuclear 
protoplasmic  masses  on  theeudsof  the  muscle-fibres  is  well  as 

in  the  body  of  the  fibres  («?).     Between  these  and  the  tram 
ated  niusci.-sui»t.iiH •••  Hun  ii  no  sharp  line  of  demarcation.    There 
occurs,  therefore,  with  multipl  of  ike  nuclei,  a  growth  of  i 

l>1nsm  <>/ 1  fie  muscle-fibres,  and  this 

able  that  the  mnacle-fibrillffi  also  may  suffer  a  transformati  Into 

•plasm. 
Th.'  lutisri.'-i-i-iis  that  are  not  connected  with  linns 
stance  become  transformed  int 

(6),  which  again  is  changed,  by  continued  nuclear  division,  u 

tesofprotopla  and  a  cicatrix  of  from  eight  to  thirty 

days,  consisting  ox  growing  connective  tissue,  •  >ssess  such  giant 

in  large  number,  which  often  contain  (eft  de*bns  of  the  old  til  • 

The  new  ui 

which  appears  in  the  continuity  and  at  the  ends  of  the  muscle-fibres, 

and  is  associate<l  with  the  formation  of  numerous  larg-  ,   and  bv 
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ts  increase  iu  bulk   it  forms  a  growth  in  tin4  muscle,  which  has  been 

called  bud-formation  by  Neumann.     With  the  transition  of  the  sarco 

plasm  into  muscle-nbrilhe  there  Appears  gradually  a  longitudinal  and, 

later  on,  also  a  transverse  striation,  an  indication  that  the  organic  strue- 

•  of  the  plasma  has  completed  its  development  in  the  way  eharaeter- 

of  muscle. 
The  greater  part  of  the  muscft  -<<//.*,  growing  without  oonmecHon  ufUh 

•fibres  die.     Yet  it  must  be  noted  that  they  last  a  long  time,  *  I 
D  man  v   muscle-cicatrices  of  from  eight  to  forty  days  one  can  often 
find  large  numbers  of  manses  of  protoplasm  rich  in  nuclei,  which,  under 
I  soiin  <i rou instances,  may  form  long  continuous  bands  or  whole  rows  of 
|  eeparab*  pieces  of  protoplasm.     There  is  also  no  doubt  that  a  part  of 
thestf  cells  are,  under  favorable  circumstances,  transformed  into  trans- 
lated muscle-sul)stance;   and  this  occurs  either  by  the  forina- 
ti"ii  <>f  independent  new  muscle-fibres,  or  by  union  with  old  inusrl.  - 
or   muscle-buds.     The   uou-eoutiuuous   growth   of   muscle   from 
proliferating  muscle-cells  may   K<  observed  with  special  frequency  at 
points  where  the  contractile  substance  perishes  while  the  enveloping 
•  nima  remains  intact  (as,  for  example,  in  typhoid  fever).     On  the 
other  hand)  the  budding  process  can  be  seen  best  at  the  ends  of  divided 
ular  fibt 
The  buds  Springing  from  their  ends  or  from  their  sides  may  form  a 
simple  prolongation  of  the  muscle-fibre,  frequently  deviating  from  its 
original  direction  {/).     Often  there  occur  fibres  split  up  into  two  or 
three  parts  (</),  so  that  the  old  fibres  branch  as  they  pass  into  the  mus- 
flle  sear.     As  far  as  we  know,  this  splitting  up  occurs  verv  early     often. 
before  the  proliferating  muscle-uiuiei  have  formed   much 
aarcoplasm — so  that  the  proliferation  appears  first  in  the  products  of 
ision  of  the  fibres.     As  a  result  of  this  fission,  (Beatrices  in  imw- 
ole  often  contain  a  larger  number  of  muscle-fibres  than  were  originally 
prrM'ut  in  the  area  in  question. 

Hypertrophy  of  striated  muscle  takes  place  by  enlargement  of  the 

^^ rni-i««|. -fibres,  and  yet  a  proliferation  of  the  fibres  may  also  in* 
iated  with  this. 
A  new  development  of  cardiac  muscle  seems  to  occur  only  to  a  very 
Inn  [tent.      To   be   Bure,    after  injuries   to   the    heart,    nuolear- 

brion   figures  maj   appear   in  the  muscle-cells.     Nevertheless,  even 
after  a  few  days.  ti.  do  longer  be  demonstrated,  and  the  wound 

ils  with   ordinary  scar-tissue.     Foci  of  degeneration  of  the  cardiac 
muscle  heal  in  the  same  way  by  cicatricial  connective  tissue.     If  the 
heart-muscle   is  for  any    reason  hypertrophied,  this  increase  in  size 
takes  place  by  enlargement  of  the  muscle-cells;  whether  or  not  a  prolif- 
t"  tlif  cells  also  is  present  is  not  yet  positively  known. 
A  new  formation  of  smooth  muscle  occurs,  as  does  regeneration, 
after  traumatic  OX  toxic  and  isehatnic  degeneration.      It  occurs  also  in 
pertropbia  new  formation  of  muscle-tissue— for  example,  in  tumors — 
ated  by  a  mitotic  division  of  the  nuclei  of  the  muscle-ceHs, 
which    is   followed   bv   cell-division.     According  to   both   experimental 
I  \ations  upon  the  muscle-tissues  of  man,  the  reproduction 
of  tin-  tjbres   is  slight,   while  after  injuries  and  foral   degeneration  it 
diort   p«  uo.l      Tims,  for  example,  defects  in  the 
museular  is  ich  and  intestine  or  of  the  bladder  are  repaired, 

for  -t  part,  onh  b\  connective  tissue.    New  muscle-tissue  proba- 

LBee  out  -tissue. 
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Hypertrophy  of  the  smooth  muscle-fihres  is   -  n  wt 

within  certain  limits.  ferj  often  obobh.    In  the  gravid 

(»f  tlii"  muscle-cells  reaches   from  the  fo  ten  times  1 1 1* -  0  Of  the 

other  organs,  tin*  bladder  most  often  shows  a  considerable  liv  i  • 

of  its  sii rli  muscle. 

9  92.   Regenerative  new  formation  of  the  nerve-elements  of  the 
central  nervous  system  by  new  formation  of  ganglion-cell*,  as  far  lis 
is  known,  does  not  occur  in  man  and  mammals  in  posl 
According  to  the  investigations  of  Stroebe,  on  tin-  mntr.ii 

■fibres  (in  mammals)  may  grow  somewhai  hm/t/nrij- 
the  curia-cylinder ;  and  this  holds  good  for  th< 
tract  and  of  the  posterior  roots,  both  of  which,  after  l*>in; 
grow  out  into  tl  ioial  tisane  which  develops  ;tt  this  poii  I 

former    i  n  wo- 

ward,  tin-  latter  in  an 
u  pw  ;i  r  il 

But  a  complete  restor- 
ation  of  I 
sue  ilot-s  not  i  k 
a  traumsl 

the      spinal      COffd      H 

really  replace 

ll.'.-l! 

bj  neurog 
yd  known  wl 

-  of  (1m-  brain  and 
il  ••i.r<l    may,   un- 
der f 

Btano  tirely  re- 

stored lo  the  gr« 
<>ut   of  tl 

instan 

tll«*     SUj.pol 

lie  left  int. 
Regenerative  and  hypertrophic  growths  of  the  neuroglia 
DOtnena  which  frequently  occur  in  morbid  affections  of  the  nen 
tem  and  either  follow  close  upon  degenerative  ohanges  In  th.<  nervous 
elements  or  upon  destruction  of  the   neuroglia  itself,  or  tbej    a- 
w  ithout  such  antecedents,  and  then  take  their  origin  pnith  in  t  r 
olopnnut. 
The  new  formation  is  introduced  b\  ui  ivision  of  the  un< 

and  bodies  of  the  giia-oells,  eventual! >   also  of  the  epeudyma-c. 
The  new-formed  glia-cells  produce  later  a  great  profusion  of 
fibrillary   processes  (Fi^.  If>l5,  n)  and,  just  as  in   norma]  tissu- 
I   nervous  system,  so  among  these  cells,  known  as  osf, 
Deitei '*a  cells),  we  may  distinguish  two  varieties,  the  so-called  " 
,tl/s'    iKiu/strahler),  xs  ith  short  branching  processes,  and  Un- 
fa) with  Long,  ri^id,  less  freely  branching 
•sses.    These  oeU-prooesaes  form  her*  •  r  and  there  a  denser 

Belt-work  of  fine  fibrils  (a,  b),  between  which  ere  wedged   II 

seauti  ided  with  protoplasm.     After  full  development  of  i 

ion  of  tin's*-  processes  from  the  cell-bodies  d 
paction  of  the  tissu  I  by  the  proliferation  is  d« 
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Regenerative  new  formation  of  the  nerve-fibres  of  the  peripheral 
nervous  system  occurs  very  often,  and  is  pretest  in  all  those 
which  the  continuity  of  a  Dexve-fibre  is  in- 
terrupted <>r  i »;irtl \  destroyed  bj  any  influ- 
ences irhatnooTor     lor  its accomplishment, 
bd  :t  is  necessary  that  the  ganglion- 

cell  whose  process  forms  the  nerve-til  >re  in 
question  l».  •  d. 

If  has  been  divided  by  cutting, 

Uie  axis-cylinders,  as  well  as  the  medullary 
in  the  distal  portion,  undergo  de- 
ii,  in    tlie  course    of    which    the 
us  break  up  into  granular  debris,  which 
i*    later  on  absorbed.     During  the  destruc- 
tion <>f  tlie  nerve-fibres  the  nuclei  situated 
beneath  the  sheath  of  Schwann  continue  tu 
gr<  m  with  the  formation  of  mitoses,  and  form 
rich  in  protoplasm,  which  may  take  up 
themselves  the  products  of  tlie  destruc- 
tion of  the  nerve-nhi 

Of  the  centra]  portion  of  the  nerve  only 
the  peripheral  extremity  degenerates,  up  to 
sin  EUnyier's  node,  or  tne  next  but  one. 

Tlie  regeneration  of  the  nerve  begins 
a  few  days  after  the  operation,  in  the 
proximal  portion,  and,  indeed,  according 
to  Ranvier  and  Btroebe,  in  the  vei  \ 
neighborhood  of  the  incision;  according 
to  Vanlaii,  on  the  contrary,  at  a  distance  of  from  1.5  to  2  cm.  from  it. 

*The  first  change  consists  in  a  swelling  of  separate  axis-cylinders  in 
the  peripheral  parts  of  the  nerve-bun- 
dles of  the  central  portion,  which  is 
later  on  followed  by  a  splitting  off  of 
from  two  to  five  or  inore  oeu  avis- 
cylinders.  The  new  axis-cylinders 
arising  fronv  the  splitting  up  of  the  old 
ones  grow  in  a  longitudinal  direction 
(Fig,  1<>4,  tty  i>),  anil   form,  within  the 

sheath   of   Schwann,    whole    bundles 

(Fig.  1<U,  c,  and  Fig.  166,  e)  of  new 
Dene-fibres,  which  for  the  most  part 
fill  the  entire  lumen  of  the  old  w< 
tubes,  and,  indeed,  stretch  it,  and, 
more  rarely,  also  inclose  remains  of 
the  old  fibres  (Fig.  lf>">,  /) .  According 
to  Vanlair,  they  may  even  break 
through  the  old  sheath  of  Schwann, 
and  then  either  go  on  further  in  the 
endoneurium,  ok  push  through  the 
perineurium  of  the  nerv. -bundles  into 
the  epiueurium. 

In  this  way   then   are   formed,  on 

the  lower  end  of  the  proximal  portion 

uia^i  an dtameten.  ^*     of  the  nerve,  a  large  ltumlter  of  new 
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nerve-fibres,  which  originally  contest  only  of  the  newly  funned  ana- 
cylinders,  but  immediately  surround  thetnealvaawitfa  ■  medullary  sheath 
which,  by  reason  of  the  irregularity  of  its  development,  given  to  th<» 
nerve-fibres  a  varicose  appearance  (Fig-  l'-'-l.  •')■  Later,  the  fibres  ac- 
quire a  neurilemma  sheath — that  is  to  say,  a  connecti\c-t  issue  shell, 
which  probably  is  formed  from  the  nerve-corpuscle*  concerned  in  the 
th. 
If  a  nerve  is  entirely  severed  and  there  is  no  poeeibilitj  of  a  union 
of  its  cut  ends — as,  (or  example,  occurs  in  all  amputations  <>f  extren 

— then  then-  is  developed 
of  the  cut  end  a  germ-tissue  spring 
from  the  connective  ti^sii.-  od   • 
which   later  on  changes  into  conuectit 
oasae,     Originally  free  from  rjervee,f 
connective  tissue  liecom.  raed 

young   nerves   whicii  grow  out  ft 
nerve-stump,    and    which,    arranged     in 
II  bundles,  or  scattered,  g\  the 

cicatricial   tissue  and    pierce  it   ii 
direction  (Fig.  166).      Often  t 
of  nerves  is  so  extensive  that  knob-like 
.  >r  ofrlbbed  swellings  — known  as  amw 

m  *',,,,„, ita— arise  on  the  ends  of  the 
nerves  r  Fie;.  166,  h). 

If  a  nerve  is  divided,  but,  after  the 
divifion,  has  been  again  united,  or  if  r 
division  has  been  incomplete, 

i  which  gmw  out  from  the  ptosii 
portion,  piercing  through  the  oonnei 
tissue  which  informed  in  the  neighl 
hood  of  the  wound,  may  in  part.  Of  all, 
tfnd  their  way  into  the  peripheral  | 
where,  in  the  mean  while,  the  nerve-rihr 
have    jM-rished.      Their    ]  ti    int 

tliis  peripheral  porti< 

m  tome  its  wpphi  <•/ 

Ae.'orditlg     to     the     investigat 
Vanlair,  the  growth  of  a  nerve  in  proceee 
of  regeneration  amounts  to  0 .2-1.0  p 
per  day,  acoording  to  the  nal  th« 

D    which    it   lies,      Siiigl' 
nerve-fibres     may    burrow     into    the 

t\   ■beatna  of  Schwann,  hut  the  ma- 
jority of  them  preaa  into 
and  perineurium,  and   in   this  si 
Separate  till  pass  bv  the  ends 

the  nerves,  and  grow  toward  the  periphery  either  along  the  old  uervee, 
or  by  an  independent  route  of  their  own.     Finally,  many  tibr. 
have  left  the  old  route  are  lost  in  the  tissues.     In  th<-  lower  ha 
intermediate  portion  the  nerve-sti  already  began  to  e< 

Into  bundles  again,  and,  with  the  formation  of  a  perineurium  ab 
latter,  the  regenerated  nerve  may  take  on  more  ami  more  the  stru 
of  a  normal  nerve. 

The  above-described  process  of  regeneration  requires  for  its  acoom- 
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X^lishment  weeks  or  even  months,  and  sometimes  is  not  complete  even 
»fter  several  mouths. 

The  question  of  the  regeneration  of  the  nervous  elements  of  the  central 

siervous  system  is  still  under  dhctlfllion.     WtJ  may  ftOOent,   M  generally  wnoBded, 

ild-blooded animals,  reptiles,  and  tailed  amphibia,  a  regenerative  new  formation 

u-ii>  oaa  take  place.    In  wann-blomicd  animals, 
.  in  mammals,  ni«>.st  experiments  have  failed  todemonstraM  i  dew  tormatlori  of 
--cells.     Very  recently  Tedeschi,  Vitzon,  ami  oiIhth  have  asserted  that  tlu-y  have 
i  injuries,  along  with  new  formation  of  glia-cells,  a  si  mal- 
formation uf  ganglion -cells  and  of  nerve-fibres.     Relying  upon  invest 
Taohistoiritaolk  has  pursued  in  my  laboratory,  I  regard  these  assert  nuts  ae 
emoeoD 

he  ganglion-cells  of  the  sympathetic,  Monti  and  Fieschi  could  demonstrates) 
traces  of  regeneratOMi  after  injuries.  Tirelli  found  nothing  but  retrogressive  ohangea  in 
the  ganglion-cells,  after  injuries  of  the  intervertebral  ganglia. 

new  formation  of  peripheral  nerve-fibres  is  a  fact  coming  under  extras*  ly 
hwjmilt  Observation,  ami  the  steps  of  the  new  formation,  described  above,  have,  for  the 
most  pan,  been  very  precisely  ascertained.  Authors,  nevertheless,  make  very  Varied 
assertion.-,  in  this  regard. 

W  Rindfleisch,  Cornil,  Sanvier,  Eiehhoret,  Vanlair,  Stroebe,  and  others 

be::  ire  through  a  longitudinal   Baton  ofr  and  an  outgrowth  from  il«- 

.I  portion.      According  to  Philippeaux,   Vulpiau,  Kenink, 

!>":■  and  others,  the  new  fibres  originate  m  the  peripheral  end,  and, 

ling  to  Leegard,  from  the  nuclei  oi  the  neurllemo  ling  to  Remak, 

ial  division  of  the  old  axis-cylinders  thai  have  remained  intact  ;  according 

to  I  z,  from  i  he  remains  of  the  old  axis-cylinders  broken  up  transverse  I  \ 

■  <  umann  and  Dobbert,  from  a  protoplasmic  mam  which  baa  developed  in 
on  e  by  a  <  hnnieal   awtSJSOXpbosie  of  the  medulla  and  the  axis-cylinder,     accord- 
ing i.  new  axis-cylinders  develop  In  degem  teriorofa 
oplasmicroass  which,  iti  the  degenerated  fibres,  tills  the  sheath  of  Schwann. 
Naasee,  liitn                       .  and  Mcinbrttck  claim  that  the  axis-cylinders  originate  from 

the  old  ffbresof  both  ends;  Lent,  Einsledel,  Weir  Mitchell,  feenake,  Olnek,  and  von 
Bungner,  that  they  come  from  the  nuclei  of  the  sheaths  of  Schwann  of  both  portions; 
whi  I  ing  to  Laveran  and  Herz,  they  spring  from  white  blood-corpusclefl  ;  Anally, 

Mjelt  and  Wolberg  think  they  arise  from  thecelle  of  the  perineurium. 

The  regenerative  new  formation  of  the  tissues  of  the  organs  of  special 

sense  bet  been  only  partially  and  Inadequately  investigated.     According  to  Baquis,  in 

the  injured   retina  of  rabbits,  both  ganglion-celle  and   neuro-epitkelial'  cells  una. 

division.     According  to  Wolff  and  Midler,  in  salamanders,  the  crystalline  lens,  attar 

ted  from  the  epithelium  of  the  Lria     According  toOonin,  after 

partial  extin'atioii  in  rabbits,  it  is  regenerated  from  the  epithelial  lenticular  fibres 

itump),  but  never  reaches  its  original  size.    After  total  extirpation,  no 

regeneration  occurs. 

HI.  rietaplasia  of  the  Tissues. 

§  93.  By  metaplasia  of  a  tissue  is  understood  a  process  by  which 
oi  nJ  mpletety  formed  tissue  is  tvan$formed  into  another  without  a 

cellular  intermediate  stage— that  is.  an  embryonic,  tissue  or  formative 
tissuo.  Sm  h  a  transformation  occurs  only  in  structures  that  are  closely 
related  to  one  bootiier,  '-specially,  therefore,  in  the  connective  tissues. 
In  this  group,  under  pathological  conditions,  all  the  forms  may  be  trans- 
formed  one  into  another  without  the  apjiearance  of  any  intermediate 

growth — a  phenomenon   which  is  not  startling,  for,  bid 1.  it  occurs 

normally.     If  mucous  tissue  is  changed  to  adipose  then  thestar-sh. 
tissue-cells  change  to  round  adipose  cells  by  taking  up  fat,  while  the 
■us    basement   substance  disappears.      Iu  the  same  way,   lyraph- 
adenuid   tissue,   after  disappearance  of  the  lymphatic  elements,  may 
change  to  adi  me  by  the  taking  up  of  fat  in  the  cells  of  the  retic- 

ulum. The  cellular  and  gelatinous  bone-marrow  also  behaves  in  the 
same  wa 
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By  disappearance  oi  the  fat,  adipose  tissue  may  take  on  the 1 

auce  of  mucous  tissue,  and  at  times,  also,  may  contain  BOOll 
basement  substance  of  hyaline  cartilage  s  fluid,  - 

mucilaginous  jclh ,   OX  if  it  becomes   completely   diaaolvedj    tl  • 
onrtilage-eeUa  (Fig.  b">7,  a)  >.  t  Erec  in  tins  way  change  fco  -i-Hatec 
anastomosing  with  one  another  (c,  b)*  BO  that  a  t  ofcm 

corresponds  in  Mi  structure  to  mucoid  tissue  or  to  the  reticular  tissue 
of  bone-marrow.     By  taking  up  of  fat  the  latter  DM  :ae  adi|H«o> 

tissue;   by  storing  up  <>f  round  cells  in  its  meehea  it  beoomea  eettaJar 

I  n  '\\ -tissue.     If  the  basement  substance  of  hyaline  cartilage  become* 
tibrous,  and  if  it  changes  at  once  to  a  glue-producing   material,  t! 
connective-tissue  cartilage  is  produced.     If  the  cartilage-cells   loS    I 
characteristic   nature,  ami   if  they  become   flat  connective-tissue  cells, 
tin  n  the  cartilage  changes  into  ordinary  connective  tissue. 

If  portions  cf  tlif  cartilage  change  to  inedultai 
jmrts  of  it  may  at  the  same  time  l»e  transfornied  into  boue,  in  which 

■  i-  the   basement  substance  is  ehuuffed  into  a  gelatinou 
impregnated  with  lime-salts,  while  the  cartilug-cells  aie  ti ansformed 
into  bone-cells,  in  the  neighborhood  tif  which  the  basement  sultstance 
of  the  bone  forms  the  bone-oorpoaolea.     If  connective  tissue  change* 
directly  into  bone  (Fig.  108),  then  in  the  rirst  place  a  condensat 
the  basement  substance  {h)  takes   place,  and  later  on  a  storing  up 
lime  (c),  in  the  course  of  which  the  connective-tissue  cells 
lie  in  indented  Hpaces  or  bone-corpuscles  and  Income  hoi  i 

If  counecthe  tissue  is  to  be  transformed   into  mucous  than 

the  tibrilla*  disappear,   and    there  appears  in  their  place  a  gelatinous 
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mucus.    If  numerous  lymphatic  round  cells  establish  themaeb 

rlbriil  tisane,  and  if  at  t lie  same  time  a  breaking  up  or  a 

disappearance  of  the  connective-tissu<    fibres  takes 

sue  cells  persist,  and   unite  to  form  a  roctieular  l 

th ■•  .levelopment  of  processes,  then  m  this  case  a ljrmphadenoid  tissue 
may  be  developed  from  it. 
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Metaplasia  of  connective  tissue  is  to  be  distinguished  nut  only  from 

simple  degenerate >u,  I mt  also  from  the  proosasas  of  growth.     From  the 

f«  Tmer  no  new  tissue  arises,  but  the  ohl  tissue  perishes.     In  the  latter 

a  question  <if  a  new  tissue,  rich  iu  cells,  and  taking  its  origin  in 

cell-division.     Metaplasia  stands,  in  a  certain  sense,  midway  between 

two.    A  saw  tissue,  to  beanie,  ^^ 

is  formed,  but   cell-growth    is  not 
present.  Of  at  least  is  a  minor  matter. 
In  many  ways  tits  process  is  ai- 
re krograssrra    changes; 
example,  the  change  into  murous 
is  a  process  tsiy  similar  to 
mucous   degeneration.      Moreover, 

the  new  tissue  is  not  infrequeuth 
a  perishable  one.  On  the  other 
hand,  one  often  enough  observes 
developmental    processes    following 

Boetsplssia.     Sometimes  the 

dition  of  the   Mood-vessels    has 
the  I  influence  upon  the  snb- 

e<.urse   of  events,  sine 

)■  supply  for  the  tissue  suffering  metaplasia  favors  n  fur- 
developmani  of  it,  white  its  absence,  on  the  contrary,  encourages 
retrograde  metamor phos  i  a . 

In  mueous  membranes  the  seat  of  chronic  inflammation — for  exam- 
ol  the  uterus  and  the  respiratory  tract  —  it  not  rarely  happens  that 
ylindrieal  epithelium  in  phio  ges  t<>  pavememl  epithelium,  a 

inon  which  is  known  as  epithelial  mtftojMaata.     The  transforma- 
t  ikis   place  in  this  wa.\  :    the  regenerating  epithelium  changes  its 
character  after  repeated  loss  of  the  original  epithelium.     In  the  strati- 
fied pavement  epithelium  of  a  mucous  membrane,  moreover,  a  homy 
i'f  the  upper  layer  of  cells  may  take  place,  and,  indeed,  not 
in  situations  which    normally   possess  pavement   epithelium — for 
;ple,  in  the  urinary  passages — but  also  in  those  in  which  it  has  de- 
paihologioally,  as  in  the  nose,  and  uteris. 
1". 
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CHAPTER  VI. 

Inflammation  and  the  Associated  Processes  of 

Repair. 

I.  Acute  Inflammation  and  its  Various  Forms. 

£  04.   Inflammation  is  essentially  a  local  tissue-degeneration  com-- 
bined  with  pathological  exudations  from  the  blood-vessels,  oanM 

some  injurious  agency,  ami  with  these  pathological  ehan; 

ciated,  sometimes  earlier,  sometimes  later,  tissue-proliferations  leading 

to  regeneration  or  to  hypertrophy. 

In  acute  inflammation  the  exudation  is  generally  associated  with  a 
pronounced  by peneniia,  which  begins  eveu  before  the  exudation,  and 
introduces  it.     As  a  result  of  the  combination  of  hyperemia  and  el 
tion,  the  inflamed  tissue  is  reddened  and  swollen.     If  it  is  situated  "ii 
the  surface  of  the  body,  where  the  tissues  are  coo],  the  increase 
pi  warm  blood  from  the  deeper  parts  produces  local  increase  of  ten 
ature.    If  the  tissue  contains  aaneon  nerves,  the  sensation  of  , 
in  at  the  same  time  with  the  changed  conditions  in  the  inrlauc   : 

Redness,  swelling,  increased  heat, and  painfulness  of  the  inflamed 
tissue  are  phenomena  which  even  in  antiquity  the  physicians  regarded 
as  signs  of  inflammation;  and  rubor,  tumor,  calor,  and  dolor 
i^nated  by  Olsus,  at  the  l»eginuing  of  our  era,  as  the  cardinal  symp- 
toms of  Inflammation.     To  the  four  Wftfl  added  a  still   ft; 
symptom— functio  la?sa,  altered  function  of  the  inflamed  lis* 

The  causes  of  inflammation  may  lt«  attributed  to  meek 
funl,  rlictricnl,  or  chemical  action*,  and  also  to  tic   injlm 
It   is  ,i  common  characteristic  of  all  these  injurious  agenci 
at  first  a  Amy//  eranon,  which  in  actrtai 

t>f  iuh  ulahon  and  <>f  thi 

Ctdar  secretion.     The  causes  of  inflainmatiou  are  not 

i.s,    but,  rather,  every   injurious  agency   may  produi 
ti- mi.  if,  on  the  one  hand,  its  action  is  sufficiently  intense  to  ii> 
tain  disturbances  of  circulatii)U  with  tissue-degeneration,  while  at 
same  time  it  does  not  act  strongly  enough  t<»  d  ie  tissue  an<i 

the  i  -in*  illation. 

M«  >st  causes  of  inflammation  reach  the  human  organism  from  the 
outside,  bur  ninitantu  of  inflammation  may  also  lie  formed  in  the  into 
•  >f  the  body.     Bacteria  which   have  penetrated   into  the  tiasu 
often  produce  at  t  fcher  witliiu  their  own  protoplasm  or  from 

stances  which  are  present  in  the  body — products  whose  action  in 
inflammation.     Then,  moreover,  substances  that  excite  inflamm 
oao  .lev.-lop  in  the  organism  even  without  the  aid  of  parasites;   for  ex- 
l  if  tissues  die  in  large  masses  from  any  cause— e.g.,  as  a  result 
of  ischamia— or  if,  in  consequence  of  disturbances  of  the  processes  of 
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assimilation  (gout),  abnormal  products  of  metabolism  are  deposited  in 
the  tissues. 

The  exciters  of  inflammation  can  act  upon  the  tissues  both  from  the 
external  parts  of  the  body  and  from  the  lymphatics  and  the  blood, 
and  0O6  Can  accordingly  distinguish  ectogenous,  lymphogenous,  and 
hematogenous  inflammations.  Through  the  extension  of  inflamma- 
tions t<>  the  neighboring  regions  there  arise  inflammations  by  continu- 
ity ;  the  transfer  of  the  producer  of  inflammation  Prom  a  focus  of  in- 
tliuiinatioo  through  the  lymph-  or  blood-stream  leads  to  metastatic 
inflammations.  If  noxious  substances  are  discharged  by  the  excretory 
org  ry  inflammations  may  arise. 

When  a  local  injury  to  tissues  has  reached  such  a  degree  as  to  pro- 
duce the  exudation  characteristic  of  inflammation,  there  is  usually  pres- 
t   i  congestive  hyperemia,  on  account  of  which  the  blood  flows  with 
increased  quickness  through  the  dilated  channel.     After  a  short  time 
th«  b,  however,  on  the  other  hand,  a  Inanrrmufl  of  the  speed  of  the 

circulation,  which  ends  in  a  slowing  of  the  blood -current. 

The  tirst  disturbances  of  the  circulation,  which  riud  their  expression 
in  the  congestive  hyperemia,  can  be  due  either  to  an  irritation  or  a 
pai  l"  the  vaso-motor  nervous  system,  or  to  a  direct  action  on  the 

walls  of  the  vessels,  particularly  those  of  the  arteries,  which  has  as  a 
-.nit  a  dilatation  of  the  channel.  Although  these  very  often  precede 
the  inflammatory  exudations,  they  still  form  no  essential  characteristic 
of  inflammation,  but  occur  very  often  when  an  inflammatory  exudate 
does  not  follow  them.  The  circulatory  disturbance  characteristic  of  in- 
flammation is  shown  only  when  the  slowing  of  the  blood-current  and 
the  pathological  exudation  from  the  vessels  set  in.  The  slowing  of  the 
l'l".  .d-stream  in  the  widened  channel  and  the  pathological  exudation  are 
aused  by  a  modification  of  structure,  an  alteration  of  the  vascular 
vnMs,  evidences  of  which  are  shown  in  the  lasting  dilatation  of  the  ves- 
ii  an  increase  of  the  adhesion  of  the  blood  to  their  walls,  in  nu  in- 
nsiance/rcm  friction,  and  lastly  in  an  increased  permeability  of 
tcuhr  watts.  In  the  capillaries  the  lasting  dilatation  is  chiefly  the 
suit  of  rrhi.rntlnii  of  (ji<  connective  f issue  sru rrcwndina  t/uiu,  while  the 
liimess  of  the  capillary  walls  makes  this  tissue  bear  a  great  part  of  the 
Bure  upon  them. 

The  tissue-lesion  which  leads  to  the  phenomena  of  inflammatory 
distui  I  circulation  and  exudation  affects  generally  all  parts  of 

the  tissue,  but  may,  under  certain  conditions,  be  confined  to  the  vascu- 
lar walls,  particularly  when  it  is  a  case  of  hematogenous  inflammation, 
in  which  the  injurious  agency  acts  from  the  Mood.     However,  the  tissue 
in  the  region  adjoining  the  capillaries  must  soon  become  involved  in 
ssociated  suffering.     The  tissue-changes  which  are  established  by  the 
Mts  of  inflammation  are  sometimes  only  transient,  and  not  easily, 
W  4  at  all,  recognizable  even  by  microscopical  examination ;   at  other 
they  are  serious,  so  that  they  can  be  easily  recognized  even  by 
Motrin  inspection.    The  latter  is   particularly  the  case  when  a 
)ii>iderable  time  has  passed  since  the  occurrence  of  the  damage.     In 
!«s«Mjuent  progress  there  are  often  added  to  the  lesions  established 
l>>  the  causes  of  inflammation,  other  tissue-changes,  which  are  produced 
B  inflammatory  disturbances  of  circulation  and  by  the  collection  of 
xudate  in  the  tissues. 
If  in  any  tissue  the  cause  of  inflammation  has  led  to  that  alteration 
of  the  vessels  which  is  the  requisite  antecedent  of  the  inflammatory  dis- 
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turbance  of  secretion — i.e.,  the  formation  of  inflammatory  exudate,  — and 
if  as  a  result  of  this  there  is  already  evident  i  Blowing  of  the  blood* 
current,  the  circulation  in  the  capillaries  i-.  ]  d  in  an  irregular 

waj  ,  ami  there  is  here  and  there  stagnation,  or  transient  or  )  ■ 
cessation  of  flow.  Since,  in  this  event,  the  colorless  blood-a 
remain  attached  to  the  walls,  while  the  red  Uood-oorpi  re  carried 

on,  there  occurs  i"  the  capillaries  a  mnreor  less  i   increase  of 

the  colorless  blood -corpuscles  a*  compared  to  1 1 1  ■  >  red      In  the  veins. 
in  which  one  can  distinguish  in  the  normal  circulation  an  . 
stream  and  a  cell-less  plasmatic  peripheral  zone,  more  « »r  less  numerous 
leucocytes  pass  over  into  the  peripheral  plasmatic  zone  irhen  thl 
a  certain  degree  of  slowing  of  the  circulation.     Still  greater  alowfc 
the  cireulatiou  results  in  the  over  of  blood-plates  and  i  i 

Uood-OO] -pnsrlt ifl  into  the  peripheral  plasmatic  /on*-,  and  linalh   the  dif- 
ference between  the  axial  stream  and  peripheral  zone  maj  be  enti 
(oat 

When   l»'ueo<\  bei  have  passed  over  into  the  peripheral  WHMB  t 
either  roll  along  further  or  attach  themselves  to  the  vein-wall,  eit> 
roll  on  again  further  after  a  time  or  to  remain  ]>ermaueutl\  attache,!. 
If  this  occurrence  leads  to  a  marked  aecumulation  of  leueoeytee  aloOff 
the  walls  of  the  veins,  the  appearance  is  called  marginal  disposition  «>t 
Ihe  colorless  corpuscles  (Fig.  \i\\\,  J). 

Belated  •<■  the  aoenmnlation  of  leucocytes  in  thecapill  1  feo 

tie   marginal  disposition  in  the  veins  is  the  emigration  of  the  fenopcyiBe 
from  the  vettdk  involved  (Fig*  l*'*1'  ''.  f>»  end  there  ocean    imnltann 
avail  a  i><>'<>i»t<i  <>><t  of  fluid  from  the  tfcawfo. 

The  emigration  of  the  colorless  blood-corpuscles  is  an 
which  is  accomplished  lev  the  amoeboid  movement  of  the  cells,  and 

it  alao  oodnra  independently  uncles  normal  conditions.    The  cause  of 
the  enormous  outpouring,  aa  it   ia  obn  rved  in  intlammations,  is  doabi- 
lees  a  change  in  the  vessel- walls,  which  is  favored  1>\    the  circumstance 
that  the  leucocytes  attach    themselves   te»  these  walls   and   also    |>an.s 
through   them.      According   to  the    i<  .if   Arnold,    Thorua,   and 
others,  the  places  where  the  wandering  out  000811  are  the  cement  lined 
between  the  endothelial  oeUa,  and  in  the  inflamm ■■■  -cular  all 
tion  a  partial  widening  of  these  spots  000018.     The  emigration  is  accom- 
plished  in   such  a  manner   that    the   Leucocyte    fi]  Is    a    proceaa 
through  the  vessel-wall  and  then  follows  after  the  process  with  th 
Of  the  cell-be  id  v,  until  finally  the  whole  n,                          »h-  of  t! 
Arrived  here,  the  leucocytes  may  remain  stationary  at  first,  but  gener- 
ally they  wander  further,  when  the  direct] f  th.- excursion  is  generally 

settled  by  <  A.  ..  the  attraction  or  repoJaioa  die    t<>  chemical 

substances  present  in  solution  in  tin-  tissue-juices.     Possibly  ckexuol 

influences  sometimes  exert  an  influence  both  on  the  lei 

at  the  periph'  which  are  at  a  standstill  in  the  capilUi 

The  leucocytes  that    have   migrated   from   the  vessels  are  chieth    ;■ 

nuelear  forms  that  make  up  about  Beventj  per  cent,  of  the  i 

puscles  in  the  blood.     Their  uutiiIkt  varies  greath . 

The  pouring  out  of  the  fluid  exudate,  whose  composition  always 
varies  more  or  less  from  that  of  the  normal  tissue-lymph  and  i 
gnished  by  a  relatively  hhjh  proportion  ofa&umina  is  a  process  whit 
also  to  be  referred  to  an  alu  rahan  of  the  vmsd-wal  usequenoe  of 

ry /Unction  of  the  tatter  tufera  a  (Uttttrbcmedt    It  takes 
place  simultaneously  with  the  migration  of  WOCOOJ  tes ;  it  may  also,  ln-w- 
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ever,  begin  even  before  this  occurrence,  or  it  may  take  place  in  cases  in 
which  emigration  of  leucocytes  is  lacking  or  remains  within  very  narrow 
limits.  The  composition  of  the  exudate  is  dependent  in  every  case  partly 
on  the  peculiar  property  of  the  vessels  affected— which  always  vai 
according  to  the  formation  of  the  tissue  to  which  they  1  *e I ong, — partly 
on  the  degree  Of  vascular  alteration;  audit  is  to  he  assumed  that  the 
quantity  of  albumin  is  larger  the  more  tin*  vascular  wall  is  injured.  If 
the  sxtravasated  fluid  contains  fibriuogenous  substances  and  fibrin- 
fermeut,  and  if,  on  the  other  side,  DO  influences  opposed  to  such  a 
change  are  acting,  coagulation — i>.,  a  separation  of  the  fibrin — may 
in  the  exudate. 
If  the  alteration  «>f  the  vessels  is  nf  a  very  high  degree,  or  if  at  the 
same  time  the  stasis  is  pronounced,  red  blood-corpuscles  may  emerge 
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FlO.  MB.— Inflamed  human  M<wnitwj.  (OjmlC-oeM  preparation. >  rr,  Normal  trabecula  of  imwentery; 
6,  normal  epitheiinni ;  c,  small  artery  ;  </,  rein  wrltb  peripben]  colorless  nlmxl-wrpuscles;  <-,  <i)lorl««  iiimxi- 
corptwle*.  emijmitetl  <>r  emigrating:  f.  d<*quaiun(<-<i  epithelium  ;  f„  ijolvuuekvar  eeU  :  y.  eatnwaMM]  r»-l 
Hood-corpuscles.    Ma^iilr  .  ten. 


from  the  vessels  along  with  the  fluid,  either  by  diapedesis  or  by  rhexis. 
The  diapedesis  takes  place,  according  to  Thoma  ami  Engehnann,  espe- 
cially at  the  places  where  leucocytes  have  previously  passed  through  the 
w;ill  ..f  the  vessel,  and  the  escape  of  red  blood-corpuscles  by  the  same 
route  may  follow  very  quickly.  Since  the  red  blood-corpuscles  are  not 
motile,  their  escape  must  be  regarded  as  a  passive  process  which  is 
performed  under  the  influence  of  pressure  within  the  capillaries. 

The  escape  of  blood-plates  into  the  exudate  can  occur  both  in  exu- 
dates which  are  rich  antl  in  those  which  are  poor  in  cells,  bat  00 
principally  in  exudates  that  are  distinguished  by  their  rich  proportion 
of  fibrin  and  red  blood-oorpuflclee, 

The  clinical  significance  of  the  term  inflammation  (phlogosis)  has,  on  the  whole, 

•    course  of  time,  since  the  cardinal  symptoms  of   inflammation 

t  forward  by  Celnts,  and  accepted  by  Galen,  are  n  ai  such  at  the  present 

Just  to  much  the  more  do  the  views  differ  about  the  differentiation  of  the  essential 
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from  the  accidental  in  the  symptom-complex  of  inflammation,  and  about  the  accurate 
determination  of  its  real  nature.  A  comparison  of  the  expressions  concerning  these 
points  on  the  part  of  recent  authors  (Virchow,  von  Recklinghausen,  Cohnheim,  Samuel, 
Thoma,  Neumann,  Strieker,  Heitzmann,  Grawitz,  Leber,  Metschnikoff,  and  others) 
shows  that  no  single  one  defines  inflammation  in  the  same  way  as  any  other,  or  judges 
in  exactly  the  same  way  the  individual  phenomena  of  inflammation.  The  definition 
which  I  have  given  above  can  accordingly  not  lay  claim  to  universal  recognition  ;  yet 
since  it  was  first  advanced '  ft  has  received  the  approval  of  a  number  of  highly  esteemed 
pathologists. 

Formerly  it  was  believed  that  one  should  discern  in  hyperemia  the  most  essential 
symptom  of  inflammation.  Rokitansky  maintained,  that  every  inflammation  was  char- 
acterized by  a  dilatation  of  the  capillary  vessels,  slowing  of  the  blood-stream,  and 
stasis,  which  was  caused  by  a  thickening  of  the  blood  through  the  effusion  of  serum, 
and  by  an  adhesion  of  the  red  blood-corpuscles  one  to  another.  Henle,  Stilling,  and 
Rokitansky  attributed  the  dilatation  of  the  vessels  and  the  slowing  of  the  blood-stream 
to  a  paralysis  of  the  vessel-nerves,  the  cause  of  which,  according  to  Henle  and  Roki- 
tansky, is  an  increased  excitement  of  the  sensory  nerves ;  while  according  to  Stilling, 
the  cause  is  a  paralysis  of  these  nerves  induced  by  the  inflammatory  irritant.  Eisen- 
mann,  Heine,  and  Brticke  sought  to  attribute  the  disturbances  of  the  circulation  to  a 
.  primary  spasm  of  the  vessels,  which  is  brought  about  by  irritation  of  sensory  nerves, 
and  which  produces,  behind  the  contracted  places,  slowing  of  the  current,  irregular  cir- 
culation, and  finally  even  stasis.  Vogel,  Emmert,  Paget,  and  others,  on  the  other  hand, 
attributed  the  dilatation  of  the  vessels  and  the  stasis  to  an  abnormal  attraction  of  the 
tissues  for  the  blood.  In  opposition  to  these  opinions,  however,  one  must  maintain 
that  all  the  changes  of  circulation  produced  by  contractions  and  paralysis  of  the  vessels 
certainly  precede  or  accompany  the  inflammatory — i.e.,  the  circulatory — disturbances 
which  lead  to  the  formation  of  exudate,  and  may  have  a  modifying  influence  on  the 
course  of  the  inflammation,  but  that  they  do  not  belong  to  the  essence  of  inflammation, 
and  therefore  may  either  be  lacking  or  be  present  in  it,  without  the  accompaniment  of 
inflammatory  exudate. 

Rokitansky  sought  to  explain  the  pouring  out  of  fluid  from  the  vessels  in  inflam- 
mation by  the  assumption  that  with  the  dilatation  of  the  vessels  there  occurred  also  a 
thinning  and  an  increased  permeability  of  the  vascular  wall.  Vogel,  C.  Emmert,  and 
Paget,  on  the  other  hand,  made  this  phenomenon  also  dependent  on  an  increased  attrac- 
tion between  the  blood  and  tissue  parenchyma  or  juices.  Virchow,  however,  believed 
(1854)  that  a  part  of  the  exudate — that  which  collects  in  the  tissue-crevices  and  is 
poured  out  on  the  free  surfaces  of  the  body — is  the  result  of  mechanical  pressure  in 
the  vessels — i.e.,  is  pressed-out  blood-serum;  while  a  part,  which  is  chiefly  derived 
from  the  "  irritated  "  cells,  is  to  be  considered  as  the  product  of  an  increased  attraction 
on  the  part  of  the  tissues  for  the  blood-constituents.  Of  the  cells  that  collect  in  the 
inflamed  region,  he  believed  that  all  originate  from  a  proliferation  of  the  tissue-cells 
occurring  in  consequence  of  the  action  of  the  inflammatory  irritant. 

The  recognition  that  the  formation  of  exudate  is  to  be  referred  to  an  injury  to  the 
vessel-walls  we  owe  chiefly  to  Cohnheim,  whose  researches  in  various  directions  were 
completed  by  Samuel,  Arnold,  Thoma,  Binz,  and  others.  Cohnheim  also  showed  that 
in  inflammation  the  colorless  corpuscles  emigrate  and  form  an  essential  constituent  of 
the  inflammatory  exudate. 

Dutrochet*  and  Waller8  already  in  the  years  1842  and  1846 had  described  the  escape 
of  colorless  corpuscles  from  the  circulating  blood.  The  observation,  however,  fell  into 
complete  oblivion  till  Cohnheim  rediscovered  the  occurrence  in  1867. 

As  follows  from  the  researches  of  Schklarewsky,4  the  peripheral  disposition  of  the 
colorless  blood-corpuscles  in  the  veins  is  a  purely  physical  phenomenon.  If  one  makes 
liquid,  in  which  finely  pulverized  substances  of  varying  specific  gravity  are  suspended, 
flow  in  tubes,  at  a  certain  degree  of  retardation  of  the  current  the  specifically  lighter 
bodies  pass  over  to  the  peripheral  zone ;  and  when  the  rate  becomes  still  slower,  the 
heavier  bodies  also  enter  this  zone. 

For  the  emigration  of  the  colorless  corpuscles  to  occur,  it  is  necessary,  according 
to  the  researches  of  Binz,  Thoma,  and  Lavdowsky,  that  they  be  capable  of  motion  and 
of  adhering  to  the  vessel-wall.  According  to  these  authorities,  therefore,  the  emigra- 
tion of  the  colorless  blood-cells  is  not  a  purely  passive,  but  at  least  in  part  an  active 

1  Cf.  Ziegler,  "Historisches  und  Kritisches  tiber  die  Lehre  von  der  Entziindung," 
Beitr.  v.  Ziegler,  xii.,  1892. 

*"Rech.  anatomiques  et  physiologiques  sur  la  structure  interne  des  animaux  et  des 
veg^taux  et  sur  leur  inotilite,"  Paris,  1842,  p.  214. 

3Philo8oph.  Magaz.,  xxix.,  1840.  pp.  271,  398. 

*iyiuger'sArch.,  1.  Bd. 


process.     If  one  reduces  the  motility  of  the  colorless  corpuscles  by  irrigation  of  the 

aueientery  with  a  1.6  per  cent,  solution  of  salt  (Thoma),  or  if  on 

acti  i  (Bins,  Appeit,  Kerner),  the  emigration  is  also  iiilii b- 

•  n  the  other  hand,  believes  that  one  should  accept  the  view  that 

!  of  eucalyptus,  ami  salicylic  acid  produce  a  narrowing  of  the  veins,  restrict 

ise  of  permeability  of  their  walls,  ami  thus  redact  the  extravasation  oi 

less  corpuscles;  a  view  which  is  rejected,  however,  by  Disaelhorst,  who  observed  a 

dilatation   of  the  veins  after   irrigation  of  the  tissues   with  quinine,  carbolic  add, 

lie  a<  ill,  and  sublimate.     As  there  occurs  in  this  case  a  retardation  of  the  current 

list?  a  transient  Lion,  without  the  emigration   of  the   leucocytes  that  pass  out 

int..  the  peripheral  sous  ;  and  as,  on  the  other  band,  leucocytes  from  blood-vessels  that 

tor  an  hour  with  quinine  are  still  of  complete  vitality  (E berth). 

Ihorst  is  of  the  opinion  that  the  drugs  mentioned  so  change  the  inflamed  vessel-wall 

that  an  aOOUmulation  ol  the  Blo\ii)i,'  leueoeyti\s  either  cannot  occur  at  all,  or  can  do  so 

only  with  difficulty. 

itably  a  lesion  of  the  vascular  wall  is  not  absolutely  necessary  for  the  ami* 
•l  of  leucocytes  (Thoma).     Since  vaso-motor  disturbances  of  the  circulation  can 
prodm  i.nghaiwen,  Thonia),  a  slowing  of  the  blood -stream,  the 

ability  <-f  the  eotorh  les  to  perform  nnicebaid  movement!  ami  to  adhere  to  the 

:'  ilie  vessel,  ami  their  disposition  to  remain  in  the  peripheral  zone  of  the  stream, 
probably  furnish  all  the  QOndlt  sentry  for  this  migration.     Possibly  differences 

in  the  watery  coin •■  i its  of  the  tissues  (Thoma)  also  exert  some  Influence,  since  an  in- 
creased amount  Ol  water  increases  amcsboid  movement.  It  is  also  possible  that  the 
preeencf.  in  the  tissue-fluids,  of  substance*  having  chemotactic  action  may  lead  to  migra- 
tion <>f  leucocytes  which  remain  attached  to  the  inner  wall  of  the  vessel  (ctde  §10.'!). 

•nling  t0  the  researches  of  AnioM.  Thoma.  ami  Kui:«liu:iiiu,  a  soft  cement  sub- 
stance lies  between  the  borders  of  the  endothelial  cells,  ami  this  substance  suffers  a 
change  disturbances  associated  with  cell-migration— a  change  which 

may  sometimes  (although  not  always,  accord iug  to  Lowit)  be  recognized  in  the  histo- 
•  i<'ii  in  the  farm  ox  numerous  circumscribed  wideuings  of  these  inter- 
ir  areas  (Engelmann).     if  leucocytes  pass  through  these  partsof  the  vessel  in  large 
quantities,  the  cement  substance  be  ill  more  permeable,  and  soon  permits  red 

bkwd-COtymolea  also  to  pass  through  in  quick  Buccession  (Thonia). 

D&der  normal  conditions,  wandering  cells  are  found  in  many  tissues  (von  Reckling- 
hausen i  and  wander  from  there  partly  Into  ihe.  lymph-renols (Hortng, Thoma).  aqaae- 
tiinesalso  into  the  blood-vessels  (Buluioit,  Sehulin,  Rainier,  Smith-ben)  or  to  the  RU> 
faces  of  mucous  membrance,  to  which  they  penetrate  between  the  epithelial  cells. 
AJMOft  collections  of  lymphadenold  tissue  in  the  mucous  membrane  they  may  constantly 
ml  in  abundance,  ami  wander  from  there  to  the  surface  through  the  epithelial 
Lug  to  observations  of  Kunkel  and  Blebel,  a  few  of  them  may  also  reach 
the  :  tee  of  the  alvtjoli  of  the  lungs. 

The  In^ammatorydleturbanoeeof  the  circulation  and  the  formation  of  exudate  may 

be  BOlC  Sadly  followed  oil  larent  membranes  of  the  cold-blooded  animals,  MM- 

cially  on  the  mesentery  or  the  extended  tongue  or  the  spread-out  web-membrane  of  the 

:he  frog's  mesentery,  which  has  been  spread  out  on  |  suitable  object-stand, 

disturbances  and  inflammation  develop  from  simple  contact  with  the  air  and 

that  results  .  the  tongue  and  the  web-membrane  must  be  cauterized  in  order 

<>uie  inflamed.     By  the  employment  of  suitable  apparatus,  the  circulation  of  the 

and  the  formation  of  inflammatory  exudate  can  be  observed  with  the  mloroeoope 

on  the  thin  membranes  of  mammals  also  (mesentery  of  rabbits,  wing-membrane  of  bats), 

-ervations  made  in  this  manner  show   that  the  phenomena  which  occur  agree 

pletely  with  those  observed  in  the  frog. 


"'.  The  cellular  and  fluid  exudate  secreted  by  the  Teasels  collect 

first  in  their  neighborhood!  (Fig.  1*>9).  but  soon  spread  out  in  the  viciu- 

itv.  man  themselves  in  the  lymph-epaces  of  th>  tissues,  and  thus  form  a 

tissue-infiltrate  (Kg.  170,  e •  Kg,  172,  b  i  and  Fi^-  174,  p),    When  the 

ifl  abundant,  it  can  spread  out  and  infiltrate  also  the  noitfhhnr- 

uutd  tissue  that  has  tnd  lieen  injured  by  the  cause  of  the  inihirn- 

>n.     This  infiltration  may  be  so  considerable  as  to  produce  new 

disturbances  of  circulation  ami  nutrition,  and  thus  increase  the  area  of 

•  tii, u  and  inflammatory  exudation, 

Wt  ate  is  present  in  a  tissue,  it  may  he  abant'hed  in  i»>rt  b>i 

the  tissue-elements  themselves,  so  that  they  swefi  up,  become  separated 
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Fio.  17J.-R««iMril^r*t1Uul  topHlitfe.  (Alrobol;  tuoiiu- 
toxylln.)  a.  Nurnial  llver-tlHMi»«;  h,  small -relied  InlJllraUun 
<>f  the  iH-ripurtul  oODBBCttTfl  tissue.    Magnified  «>  diameters. 


portly  int..  homogeneous  masses  without  nuclei,  and  partly  into  gran- 
ules and  filaments  (Fig    17:!,  e,  ,/). 

If  Che  exudate  within  an  organ — e.g.,  a  gland — is  chiefly  in  the  sup- 
rting  tissue,  while  the  specific  parenchyma  appears  little  altered,  the 
rui  of  the  inflammation  in  ^^    JaSi* 

designated  as  an  interstitial 
inflammation  (Fig.  172,  //). 
<  hi  the  other  hand,  if  the 
cJOftOTMJTetion  of  the  specific 
sue— e.g.,  of  the  epithe- 
lium <>f  the  nriniferona  tu- 
bules (Fig.  173.  c,  d)  oi  the 
kidney,  ox  the  liver-cells  in 
the  brer,  of  the  contractile 

Wlistnnre  in  the  muscles— is 
prominent,  ami  these  parts 
appear  saturated  with  exu- 
date, one  calls  the  condition 
parenchymatous  inflam- 
mation. 

If  the  Heat  of  an  inflam- 
mation is  the  surface  of  an 
organ,  one  calls  it  a  super- 
ficial inflammation  (Pig.  174).  If  the  exudate  can  gain  free  access  to 
the  surface,  and  flows  from  it  mixed  with  particles  of  cast-off  tissue 
(Fig.  174,  <K  ',/,/.  a)i  the  inflammation  is  called  a  catarrh.  If  the 
pouring  out  of  a  liquid  exudate  on  the  surface  of  the  skin  or  of  a 
mucous  membrane  is  impeded  by  coherent,  horny  epithelium  (Fig.  171, 
a),  and  there  form  under  this  cover  circumscribed  collections  of  fluid, 

in  which  the  deep  soft  layers  oi 
epithelium  dissolve  (Fig.  171, 
(/,  /,  o),  the  lesions  thus  formed 
are  called  vesicles  and  blisters. 
When  the  exudate  from  serous 
surfaces  collects  in  the  cavities 
of  the  body,  there  are  formed 
in  them  inflammatory  effu- 
sions, which  not  rarely  reach  a 
considerable  bulk,  distend  the 
affected  cavity,  and  compress 
the  organs  contained  therein. 

If  an  organ  is  in  a  condition 
of  inflammation,  it  is  customary 
to   express    it    by    adding    the 
termination  aitis"  to  the  Greek 
name   of   the   organ.      In    this 
way  are   formed,    for  example, 
the  terms  endocarditis,  myocar- 
ditis,     pericarditis,      pleuritis, 
ritonitis.  encephalitis,  pharyngitis,  keratitis,  orchitis,  oophoritis,  col- 
ttis,  hepatitis,  nephritis,  amygdalitis,  glossitis,  gastritis.    The 
tiding  "itis"  is  sometimes  fixed  to  the  Latin  names.     One  says,  e.g., 
conjunctivitis,  tonsillitis,  and  vaginitis.     If  one  wishes  to  denote  that 
the  serous  covering  or  the  neighborhood  of  an  organ  is  inflamed,  one 
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Fin.  17TL—  Parencbymatoug    nephritis,  with  normals 
f  the  epithelium  of  the  urlnlfemus  tubule*.  In  IrHrnts 

i.  Normal  eon- 
Mcenalog  loop;  •    convoluted  tubule 
;.ul*'  with ><[>(- 
utMi-t.  |Miiiiv  necrotic;    e.  stroma  with 
md-veanU.    Muemrv-i  800  iiuim>t«rs. 
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places  before  the  Greek  nstttt  with  the  terniiuatiou  "itis"  a  "pari     pi 
"para."    Thus  are  formed  the  words  perimetritis,    panunetril 
proctitis,  perityphlitis,  paranephritis,  perihepatitis. 

Fur  isolated  forms  of  inflammation  there  are  also  in  use  sj>eeial 

e  cd 
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PR,  174.— Superficial  catarrhal  Inflammation  of  a  bronchus.    (MTlller's  Quid:  aniline  brown.)     o. «  lli- 
«t*-d  it>n«.:  <i|,  deep  cell-layers;  b,  goblet-cclla ;  c,  markedly  mucoid  cells ;  >  t,  mucoid  cell*  with  mm 
',  desquauitibi!  mucoid  cells;  i .  <l.™|U&niated  ciliiu.'i  oella .  ',  layer  <'f  ilr«>i*<.f  mucus 
mucua  aud  pt    -corpusch  tor)  duct  of  n  mucous  gland!  mini  with  mucus  and  cells;  ti,  d«s. 

•luaiiijicii  epithelium  of  the  excretory  duct;  I,  intact  eplthelli  duct;  h, swollen  hyaline 

basement  membrane;  I.  connective  tl«*u«-'f  the  mucosa,  i««rtlv  Inniin«t>-<1  with  cells;  m.  dilated  bl 
j*'l ;  n,  mumus  glaii'i  rlllwl  vsiiti  mucus;  »,.  lobule  of  n  mucous  pUnil  without  mucus;  o.  udpratiiiB;  cell  In 
the  epithelium ;  p,  cellular  Itilltt  ration  «>f  uw  connective  tuaue  of  the  muivus  gland*.    Magnified  VAt  diame- 
ter*. 

names ;  thus  one  calls  inflammation  of  the  lungs,  pneumonia ;  inflam- 
mation of  the  arch  of  the  palate  and  tonsils,  angina. 

Since  Cohnhelm  taught  us  to  recognize  the  attention  of  eolfwisw  blond-corpuscles 
en  tnasae  aanii  important  part  of  intlamtiiat  i'  >n .  ami  showed  tli.it  they  might  serve  as  a 

•  urce  of  origin  for  the  cells  present  in  the  exudate,  the  quest  inn  of  the  orl| 
tlu-  cellf,  pTCfJOnt  in  the  exudate  of  fresh  t  iifl;innu;it  inns  has  been   many  times  the  subject 
of  discussion.    Whlh  arded  all  cells  present  in  the  exudate  as  extravaaated  leu- 

cocytes, others  believed  that  the  leucocyte*  coming  from  the  blood  formed  only  in  acci- 
dental component  of  thee  tod  that  the  ceils  contained  In  it  for  the  most  put 
hare  originated  on  the  spot  from  the  tissue  "irritated.'1  by  the  cause  of  the  Inflammation. 

Strieker  is  of  the  opinion  that  the  swelling  and  hardening  of  the  tissue  in  inflamma- 
tion are  not  caused  by  the  collection  of  exudate,  hut  by  ;i  swelling  of  the  cell-retionluxn 
which  traverse.^  the  tissues,  and  that  it  is  a  phenomenon  of  growth  of  the  cells  and  their 
prolongations  eh  elllng.    The  cellular  exudate — I.e.,  the  pun— h 

oonnta  for  partly  by  a  segmentation  and  division  of  the  cellular  reticulum  swollen  from 
the  tiiliariiination,  partly  by  a  transformation  of  the  connective-tissue  fibrils  Into  pus- 

coqmwles.    Beitamann  considers  the  Inflammatory  tissue-changes  as  a  reversion  of  the 
tissues  to  the  embryonal  condition,  and  believes  that  the  living  material  la  not  contained 
oella  only,  but  infiltrates  the  entire  ground  substance,  and  Inoreaaea,  In  the  prog* 
ress  of  an  inflammation,  with  die  liquefaction  of  the  ground  sol  Connective 

tissue,  cartilage,  and  bone  bet  •  tved  In  Inflammation  Into  those  element 

which  they  are  formed— >i.<  Blla — which  then  Emmedii  reduce  their  like, 

Qrawitz  believes  that  both  the  cellular  Infiltrate  and  the  pus  occur  without  any  partici- 
pation of  the  !«■  rorth  mentioning.  Everywhere  In  the  tisane,  cells  which  be 
calls  slumber-eel  Is  lie  latent  in  large  quantities,  not  affected  OJ  OUT  ma  hi-Maiijing  dyes 
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and  therefore  not  recognizable  (only  from  five  to  tea  per  cent  of  the  tissue-cells,  n 

him.  are  knnwn  to  us),  lnu  which  in  Inflammation  awake,  increase  in  size,  respond 

itM-stamitig  dyes,  end  therefore  again  become  reoo| 
Ant-r  «hat  an  unprejudiced  careful  examination  ol  Inflamed  tissue  exhibit*,  there 
can  be  no  doubt  that  the  description  <>(  the  origin  of  the  inflammatory  i n til trate  given 

icker,  Ile'izninnti,  Grswito,  ami  their  pupil*,  doea  not  coaxeepoad  to  the  condi- 
tions aa  they  actually  exist.  The  cells  which  ere  found  lying  in  the  midst  of  recently 
inrlamed  tissues  consist  in  part  of  leucocyte*  which  h&fe  escaped  from  the  him  id-vessels. 

I7«>.  e),  and  in  part  of  tissue-cells  which  are  in  a  more  or  less  degenerate  condition, 
and  have,  at  least  in  many  instances,  become  tenanted  from  tin*  undei lying  tissues  {Fig. 
Kartln ir  (Hi,  in  the  COtinc  of  ihc   iiitlaiuinatiun.  there  will   he  added,  to  the 
preceding,  cells  which  are  the  recent  product,  through  a  process  of  subdivision,  of  pre- 
existing cells. 

}!  06.  Both  the  local  tissue-degeneration  and  tin?  exudation  may  ap- 
Mi>  differently  in  different  cases,  and  one  can  distinguish  con- 
formably different  forms  oi  inflammation. 

If  the  exudate  consists  principally  of  fluid,  while  the  cellular  com- 
ponents are  comparatively  insignificant,  it  is  called  a  serous  exudate. 
If  this  is  within  a  tissue — for  example,  the  cutaneous  and  subcutaneous 
i  tin  kidneys  (Fig.  175,  a)— it  leads  to  inflammatory  oedema. 

Escape  of  fluid  on  the  surface  of  a  mucous  or  serous  membrane  gives 
the  picture  of  a  serous  catarrh  ;  a  localized  collection  of  fluid  beneath  the 
horny  layer  of  the  epidermis,  with  the  liquefaction  of  the  §oft  layers  of 
epithelium,  leads  to  the  formation  of  vesicles  and  blisters  with  clear 
contents  (Fig.  171,  d,  /'). 

If  the  fluid  exuded1  on  the  surface  of  a  mucous  membrane  is  associ- 
ated with  marked  mucoid  change  of  the  superficial  epithelium  (Fig.  174, 


iflammatorv  OBdma  of  the  UdB  larrtJ  >if  tlie  nr)nlfer<>us  tuMiWv  tfrom  a  man  who 

.:ils  :m<i  i-l.'urttis  witn  nepbrltl  ifter  (!■■»  Ufrlnnltiy  ■•:  the  III- 

st rutin  dhtt'iini'  1  hv  (InUl.  iiikI  mriltnitwl  wild  ifrniiiili-.  unit  DlatneQUi  u| 

|i-ij»:  h,  uu|«illahes;  r.  epltbeUu  uf  the  ninvoluteiJ  tubules,  in  |iart>  Hllphlly  fnltv 

-      i  >itiii<'<l  epltbellnl  cells  In  a  looped  tubule;  r.  granular  and  fatty  detritus  inn 

epithelium  remains,  bui  Id  a  convoluted  tubule;  g, 

Mnen tiled  !t50<liiii.  I 

nl  of  the  mucous  glands  (n),  there  is  a  mucous  catarrh  (Fig. 
/,).    If  a  marked  desquamation  oi  the  epithelium  of  the  mu- 
iDrane,  with  or  without  mucoid  change,  occurs,  there  is  a  des- 
quamative catarrh,  ami  it  may  occur  not  only  in  mucous  membranes, 
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hut  also  in  the  respiratory  parenchyma  of  the  lungs,  on  serous  surfaces 
(Fig.  169,/),  in  the  kidney-tubules  (Fig.  175,  c, 

In  desquamative  catarrh,  if  the  secretion  is  mixed  with   much 
thelium,  it  is  cloudy  and  contains  a  large  number  of  cells,  which  coo- 
sist,  according  to  the  source  of  the  catarrh,  sometimes  of  mil'  lin- 

drical   and  ciliated   cells  (Fig.  17*  i  i,  sometimes   of   squamona 

epithelium  (71,  12,  18,  If).     At  the  same  time  there  generally  are  found 
also  round  cells  (Fig.  17(1,  /,  2,  7,  0,  J0,  IS,  20),  and  iso  bacteria 

(4,  14,  15,  IB,  17,  21). 

If  the  deposition  of  fibrin,  or  coagulation,  occurs  in  a  liquid  exudate, 
there  are  formed  fibrinous  and  sero-fibrinous  exudates,  wnicb  are  often 
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also  aaHad oroupom,    Thej  ooou  ohisfl]  on  tie-  svrisss  of  serous  or 

mneous  membranes  and  in  the  lungs,  Imt  masses  of  fibrin  ran  also  l>e 
deposited  within  tissues  infiltrated  with  exudate  as  well  as  iu  hmj 
veeeel>. 

Fibrinous  exudates  <>u  mucous  surfaces  form  whitish    patches 
eohorani   membranes,   whieh  sometimes    lie   upon   them  only   l<»- 
->.. in-  times  are  firmly  attached  to  the  under  rarfsos.     In  the  serous 
eavitiis  the  deposits  <»f  fibrin  float  in  the  form  of  Makes  in  the  fluid  exo- 
.    or  attach   th»'iiis.-lves  firmly   to  the   snrfaee   , ,f    tlie   membrane*. 
I  deposits  consist  at  times  only  <.f  small,  attached  granules  and 

flakes,  whieh  nive  to  the  affected  surface  a  cloudy,  dull,  rough,  or  € 
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granular  appearance;  at  other  times  they  consist  of  larger  yellowish  or 
all-red  tough  membranes,  which  often  give  the  surface  a  felted  or 
villous  appearance  (cor  villosum, 
pericarditis  villosa).  In  the  lung, 
crouixms  inflammation  leads  to  the 
tilling  of  the  alveoli  with  a  coagulated 
mass,  as  a  result  of  which  the  lung 
acquires  a  firm  consistence. 

The  formation  of  croupous  mem- 
bf&M  "ii  mnoons  surfaces  occurs  only 
if  the  epithelium  is  already  desqua- 
mated and  the  connective  tissue,  in 
{•art  at   limit,  exposed;    but  tissue 

Bred  with  epithelium  may  be 
coated  over  with  coagulated  fibrin 
extending  from  spots  free  from  epi- 
thelium. The  desquamation  of 
epithelium    follows,  in   such  a  i 

■lies      gradually,     sometimes 
quickly,  through   the  lifting  up   of 
whole  Layers  of  epithelium  (Fig.  177, 
vhich  are   either   still  well  pre- 
served or  already  degenerated  or  ne- 

fck  and  infiltrated  with  exudate 
tFig.  17'.', 

The  deposit  ol  fibrin  may  begin 

Bsdsx  the  raised-np  epithelium,  with 

niation  of  slender  forms  like 

nlar  arystals  (Fig.  177,  d),  which 
are  arranged  radially  about  a  centre, 
in  which  there  often  lies  a  small  oor- 
puaole,  probably  a  product  of  disin- 
tegration of  a  led  blood-corpuscle,  or  a  blood- plate.  There  form,  how- 
BOOn,  thicker  or  thinner  threads  (Fig.  17S,  <■,  and  Fig.  17'i. 

/>.  c)  which  inclose  a  larger  or  smaller  numVr  of  leucocytes  and  red 

hl.MMl-c'upuscles.     Tlie   arrangement   of  the   threads   is   generally  re- 
ticular, but  the  thiek- 

5-t —       _  ness  of  the  meshwork 

and  the  width  of  the 
meshes  van  greatly. 
When  there  is  unequal 
development  of  the 
threads  and  strands  of 
fibrin,  the  principal 
strands  have  a  direc- 
tion sometimes  paral- 
lel to  tie-  mm-ons  mem- 
brane _  (Fig.  178,  »), 
sometinies  perpendic- 
ular to  it  (Kg.  179,  ci. 
Thick  fibrin  mem- 
branes often  show  a  real  stratification  (Fig.  179,  at  b,  c),  a  hint  that  their 
formation  occurs  in  batch 

When  a  mucous  membrane  becomes  the  seat  of  a  deiraition  of  fibrin, 
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Kit..  177.  Aiui<-  i!«'iin.n)ijiLri<'  RhrtDOOi  in- 
flauuiuitJoTi  nf  Hie  trachea,  «ius*»d  by  the  vuiiur 
of  ammonia.  tMUller's  fluid:  hivmatuxylln, 
eoain.)  a,  Superfictal  oonooctfTe-tiftHie  luyerof 
the  mucosa,  wim  neaped  r*il  M«««!-<nri>u9cle» 
ami  nidi'h  ililubtl  v»<wl*  ui.-i  with  blond;  h, 
deeplnviT..r,-|.it!l-  ,p  in  iiM<utirvty  : 

c.  d«tH'|iiiiin  i  •:  -/.  Iirini.nliia'l'' 

ill»r1n«>u*  fxmlau-  with  nulinthitr.  LTyatal-llfce 
depositor  UhrlntMinis  constating  uf  -mull  culor- 
1«*  BMMBp.     Mujmluvd  310  dJanwtera. 


fio.  17».— mr>upou»    men»bran«>    fn.ni    the    tnwhea.     a,  S^otfoo 

nf  the  miirnu.*  membrane,  tn- 
-1  <rtUl  puMurpmclea,  d :  e,  thread*  and  inanities  of  flbrht;  <I, 

i.    Magnified  2S0<n.im. 
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tho  node riving  connective   tissue  is  always  move   or 
(Fig.  170,  </),  swollen  with  oedema,  infiltrated  with  leucocytes 

- .  and  Fig.  180,  e),  and  contain!  ^en^rally  here  and  there  also  fibrin- 
precipitates  (Fig.  170,  /,  anil  Fig.  180,  /         «  ;j„.  tendency 
the  separation  of  fibrin  is  manifest  urea  within  the  I  »lo<.d- vessels  ($*ig. 
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180),  iuaHiiiu.il  us  these  contain,  now  threads  aud  rods  ol  fibrin,  ! 
in  taugh'd  groups  (&).  and  aga  d  fibrin-parti, 

in  clusters  ami  starconns  ?),  which,  according  to  Zenk 

proceed  from  degenerated  endothelial  <-»'ll*  or  leocc  »rn  Mood- 

plates,  or  originate  iu  spot-  I  are  of  endothelium*  In  like  manner,  we 
als*.  find,  in  i\i-  dilated  1>  uiph-spaces,  fibrin-fibres  along  with  tin  id  and 
<•.  llnlar  exudate  (Fig.  170,  A). 

Upon*  ,  fibrin    1  pear  partly  in  the  1 
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granular  (Pig.  IS'2,  d  I  and  thready  (Fig.  181,  (2,  »-)  masses,  partly  rather 
in  dense  and  homogeneous  masses  (Fig.  189,  <\  aid  Fig.  is:;,  -0,  o*  also 


I  nmjinustimeDeltta.  ftvtlnn  Ihnmfflt  th*<  i-oiinoctlve  ttsswor  the  mucosa.  (Cannlueand  Dbrtti- 
•UlnJ.  a,  ft.  r,  d,  Blood- vowels,  conudnlnR  nbrlo  precipitates;  *.  >-t«Timtou*  and  swouuo  niiinivUv*  tissue 
with  leucocytes ;  /,  connect!  v«  U-  i n-thmads.    Magnified  »» (ffau !)!<■■. 

iu  the  form  of  ribbon-like  bonds  (Fig.  183,  c).  Hero,  too,  the  epithe- 
lium is  exfoliated  at  the  point  of  deposition  (Fig.  181,  (f,  i .  ana  Fig. 
.  but  may  remain  attached  in  spots  (Fig.  181,  ct  and  Fig.  183,  c)  and 
the  fibrin  be  deposited  upon  it.  The  connective  tissue  of  the  serous 
membranes  is  sometimes  more,  and  sometimes  less  infiltrated  in  croup- 
ous inflammation,  and  may  contain  leucocytes  and  fibrin,  both  in  the 
rged  blood-vessels  themselves  (Fig.  183,  g)  and  in  the  interstice  m  Q& 
the  con j  issue  (a,  6)  as  well. 

JrSbrirtous  Exudates  tn  the  hmgs  are  characterized  by  the  formation  of 
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1A1.— Trniimutin  BMRO-purulMit  peritonitis.     fAlconol;  Van  Oleww's  mlxtianO    <i.  Peritoneum  uf 
the  fciKkmilii  roam  of  s  Muirkle  «-f  init  which  hint  \*-*-i\  miturvd  U>  oaJ  wuil  •  . .  norHist- 

lagsptUjeUiin  utofnnrin.    Magnified  aw*] Ian  ^ 
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it  network  nf  fibrin-tli  reads,  mors  or  loss  rlose,  in  tlio  meshes   and 

the  general  neighborhood  of  which  lie  leuccx 

blooikoorpUKt'lt'S   (r),   interspersed  with  desquamated    <i<itli« •liuiu 

the  first  stages  there  are  occasionally  found  also  globular  and  w  ninth* - 


flr ' 


;i;     - 
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Kni.  lie.    Fibrtmrt» i»l»*uritu.     (AJeofaot;  Vmiia,- 
Hunt ;  r,  honiugeneutM,  iL-hsh,    him  I ./,  irmnular  I 
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■hoped  precipitates  of  fibrin.     Fibrin  thn  .  may  develop  in  and 

upon  lifeless  epithelial  BOalefl  iHauser). 

In  tiu«  khltmjH  deposits  of  tila-ip  ocui  in  the  form  of  tine  fila- 

ments or  fibrinous  mmwifni  in  the  nrinifeiouB  tubules  and  in  the 
ular  capsule.      \\\\\n*  Itjntfloti  tilnin  tilam  i  pali> 

within  the.  lyinph-passa;" 

Hemorrhagic   exudate— i.e.,    exudate   which    contains   red    bl 
oofpneelea  in  large  quantities— occurs  particular!  \   in  connection  with 
the  deposition  of  fibrin.     Thus  croupous  pulmonary  exudai 
tains  a  larger  OX  smaller  nurnlier  of  rod  blood-oorpusi 
and  in  the  same  wa\  ,  in  fibrinous  pericarditis  and  phuritis,  large  <iaan- 

tities  of  red  blood-oorpnaolee  quite  often  escape.     Hemorrhagic  iutiam- 

laations   occur  also   not  rarely    in   the  central  nei 

h  mphatic  gl 
me  akin,  and  a 

kidii' 
rinOtLB,    and 

rinous  ii 

l>>  t  id  chem- 

ical   Infinencee    and 

ria.  I -ut  «re 
mosi  he  result 

of  ««|«- 

ciall>      of 
with   tli' 

ud     the 

The     fornxr     causes 
particularlj  cronj 
iullammal  '   the 

lungs  and  the  pleura*, 

inriaiiiin.itioiia  of  the  pharynx,  palate,  and  respin 

:  man  ii  i*  nf  the  i']>i  m<  >n  ili:it.  in  recent  filirinmiH  luriftiini 
bnu>e<-  ion  the  surface  •>(  Lb  i»tlt« 


*-_v 


I 


b 


lhfl.m>««l    I'lriil  i   I!  Iln'tlllll 


PURULENT   INFLAMMATORY   EXUDATES. 


271 


hrin,  but  represent  layers  of  Eta  aonneetlYB  khne  which  have  undergone  a  fibrinoid 
«J*egwieration.     This  opinion  I  Qaonot  endorse,  but  I  agree  rather  with  the  no 

thots  wh  [SQSStWl  opinions  <>n  the  subject,  that  they  are  deposits  of  exu- 

in.     Moreover,  the  Illustrations  which  Neumann  has  presented  in  his  work  in  in 
in  iiiatory  of  his  opinion,  hut  enable  01  rather  \>>  ;illirin   thai  in  had 

exudative  fibrin  before  him  In  hi*  specimens.     Jn  severe  inflammation*,  fibrin  may  in 
;te  out,  even  within  the  connective  tissue  of  the  serous  membrane*,  and  be  Die 


Flo.  184.— Croupous  pneumonia.    It»-<1  hepatization  of  Uw  lunfj*.    (Alcohol ;  farmlne;  nbrtii  stain.)    a,  in- 
altrauil  alveolar  septa ;  t>,  fibrinous  exudate ;  e,  red  blOM  oorpusoli*.    Mugnllkol  am  (UaflMtttS, 

cause  of  their  psroUar  coloration  when  treated  with  Stains — only  we  are  dealing,  not 
with  i  degeneration  of  the  connect!  ve-ti««ue  fibres,  but.  with  a  deposition  of 

•.briii. 

§  97.  When  the  inflammatory  exudate  consists  principally  of  leuco- 
fchere  is  an  infiltration  of  the  tissues  with  small  cells  (Fit,'.  iHo, 
which  may  at  times  be  so  crowded  as  to  obscure  the  structure 
If  leucocytes  with  fluid  exudate  appear  in  large  quant  i- 
uii  the  surface  of  a  mucous  membrane  or  an  external  wound,  a  white 
id  is  Been  on  the  affected  part,  which  is  called  pus,  and  has  given 
<u  to  name  the  inflammation  a  purulent  catarrh   (Fig.  185,  a). 
i  an  abundant  secretion  persists,  the  phenomenon  is  called  a  l>(<  u- 
norrhOBB,     If  such  pus  collects  within  body-cavities — e.g.,  in  the  pericar- 
dium «>r  in  the  pleura  or  in  joiut-cavities — it  forms  confined  purulent 
hns  or  empyemata.     If  an    abundant  collection    of   lymphocytes 
place  within  a  blister  produced  by  the  liquefaction  of  epithelium 
uder  the  horny  layer,  the  fluid  becomes  more  and  more  turbid,  white, 
*.  nnd  the  vesicle  changes  to  a  pustule  (Fig.  188, /J. 
The  cells  that  emigrate,  especially  in  purulent  inflammations,  and 
i  are  therefore  called  pus-corpuscles,  are  polyuuclear  leucocytes. 
•  li  the  surface  of  a  inueous  membrane,  both  after  the  des- 
latlOD  of  the  epithelium  ami  while  the  epithelium  is  still  preserved, 
and  they  accomplish  this  by  passing  between  the  epithelial  cells  {Fig. 
;  and  the  epithelium  of  the  external  skin  may  be  prin- 
ted l.y  them  in  the  same  way  (Fig.  186,  </). 
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is  possible  only  on  condition  that  they  die.     Ti  le-neerosis  is 

generally   present  even  before  the  OueUfTCHM  of  suppuration,  a: 
caused  by  the  specific  action  of  the  producer  <>f  inflammation.     1  J; 

sue  may,  however,  die  only  dui 
course  of  the  inflammatory  infiltration 
and  then  liquefy. 

If  an  accumulation  of  [  us-corfiQS- 
■  les  is  associated  A\ith  m  ahundaut 
collection   of   fluid,  th.  •    $er©» 

purulent  exudates,  which,  intiltnttine 
tbo    tissues,   gbe   i 
which  is  often  called  purulent  oedema. 
When   a  purulent  Of  S  M 1 1    i  undent 
inflammation    spreads    rapi 
wide  anas     for  example,  over  a  lm 
portion  of  the  sulx-utaneous  or  .-» 

submucous     tissue-    the 
railed   phlegmon  (Kg.   ]S'.*.   «,    ± 
It   leads   often    to  the  f«>nn,iti.  -i. 
teusiv.  ities,  ill  Whirl i  th 

shreds  <>f  breaking-down  tissue  infil- 
trated with  pus. 

The  sssocislfon  of  exuda- 

tion and  deposition  of  fibrin  with  rap* 
puration  leads  to  the  formation  of 
fibrino-purulent  exudates  (Fig  181, 
(/,  e] ;  and  both  effusions  into  th<-  bod\  - 
cavities  and  meflingeel  exudates,  as 
well  as  croupous  exudates  on  mucous 
membranes  and  iu  the  lungs,  and  tieo 

phlegmons   may  bear   this  ehl 

1  it  is  to  be  noted  thai  with  increase 
of  suppuration  the  formation  of  fibrin 

decreasea  and  the  masses  of  coaguLr 
material  which  are   present    dissolve. 
The  masses  of  fibrin  infiltrated  with 
pus  present  a  whit  irauce   and 

are  readily  friable. 

The  suppurations  and  the  asso- 
ciated formations  of  abscesses  and 
nlceri  are  generally  caused  by  bac- 
teria, and    most    frequently    b 

Staphylococcia  pyogenes  aureus,  the  Streptococcus  pyogenes,  and  t! 

(gonorrheal  virus).     Yet  suppurations  are   u<.t   rare  which   are 

caused  by  octinomyceUs,  or  by  the  Bacillus  ti/j'f'i 

Diplococcus pneumonue,  or  the  Bm-tcrwm  coli  awimune.     Staphylococci 

generally    cause   localized   inflammations;    atreptoi 

hand,  phlegmonous.     The  presence  of  certain  actfhti  /»/<*££• 

moms  tmfih'j  .  J  i    !,;.•!     n  ,i  the  formation  of  gas  («/a*» 

j>ftt<<fmoii),     Suppuration  is  sometimes  exogenous,  sometime  l.wi  pho- 

genou  iat>  gem >uk,  and  in  the  last  case  often  bears  the  characters 

of  a  metastatic  process  (Fig.  18 

Among  the  chemical  substances  which  may  lead  to  suppurath 

when  introduced  into  the  tissues  are  mercury,  oil  of  turpeutim-.  p  t 
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learn,  five  to  ten  per  cent,  solutions  of  nitrate  of  silver,  creolin,  digitoxin, 
dilute  croton-oil,  sterilized  cultures  of  a  variety  of  bacteria,  in  which 
latter  the  bacterial  proteins  are  the  active  agents.  The  suppurations 
produced  by  chemical  substances  differ  from  the  infections  by  healing 
more  readily,  by  not  spreading  in  the  tissues,  nor  forming  metastases, 
and  by  their  products  lacking  virulence  when  inoculated. 

§  98.  As  was  explained  in  §  97,  suppurative  inflammation  always 
leads  to  tissue-necrosis;  but  this  necrosis  is  again  immediately  lost 
sight  of  in  the  presence  of  the  liquefaction  and  dissolution  of  the  tis- 
sues, which  form  the  characteristic  feature  of  suppuration.  When  the 
action  on  the  tissues  is  of  a  different  sort,  it  may  lead  to  a  tissue- 
necrosis  of  larger  extent,  visible  to  the  eye,  which  is  not  followed  by 
suppuration,  but  which  rather  is  characterized  by  the  fact  that  the 
necrotic  pieces  of  tissue  remain  unchanged  for  a  time,  and  only  rela- 
tively late  are  separated  by  sequestration  and  desquamation,  or  are 
gotten  rid  of  by  absorption.  As  the  tissue-necrosis  here  forms  the 
chief  feature,  one  may  fittingly  call  the  disease  a  necrotic  inflammation. 

The  tissue-necrosis  associated  with  inflammation  may  be  caused  by 
caustic  chemicals,  by  high  or  low  temperatures,  and  by  iscluemia,  as 
well  as  by  infection  (typhoid,  diphtheria,  and  dysentery) . 

Caustic  chemicals  produce  necrosis  chiefly  on  those  tissues  with 
which  they  first  come  in  contact;  but  many  substances  (sublimate,  the 
salts  of  chromic  acid,  cantharidin)  may  exert  a  necrotic  effect  only  after 
their  diffusion  throughout  the  body  by  the  blood  and  tissue-juices ;  this 
effect  showing  itself  especially  in  the  kidneys,  the  ducts  leading  from 
them,  and  the  intestine,  where  they  are  excreted.  Bacteria  produce 
necrosis  at  the  spots  where  they  multiply  and  where  the  poisonous  sub- 
stances formed  by  them  are  collected  in  a  concentrated  condition. 

The  necrosis  of  the  tissue  may  appear  immediately,  as  the  first  effect 
of  the  injurious  action,  while  the  inflammatory  exudation  takes  place 


Pig.  190.— Necrosis  of  the  epithelium  of  the  epiglottis.  Mailer's  fluid :  hjematoxylln.)  a.  Living  epithe- 
lium with  wen-stained  nuclei :  o,  necrotic  epithelium  with  unstained  nuclei :  c.  leucocytes  situated  in  the 
epithelium ;  d,  bypenemfc.  Inflamed,  and  infiltrated  connective  tissue.    Magnified  800  diameters. 

only  later,  and  is  confined  to  the  region  adjoining  the  necrosis ;  and 
this  occurs  especially  after  the  action  of  caustic  substances,  after  expo- 
sure to  a  high  temperature,  and  in  ischsemia.     In  other  cases,  which 


DIPHTHERITIC  INFLAMMATION. 


belong  chiefly  to  the  infectious,  an  inflammation  is  first  established,  and 
then  afterward  aecroaifl  affects  the  inflamed  and  infiltrated  tissue     I 

tuberculous    infections   the 
j-y  .'"T^jA:  necrosis  appears  onJj 

-  the  tissue-proliferation  has 

••   *— *     developed  and  has   existed 
fi       cue  time. 

Necrotic  inflammations 
are  most  often  olwenred  ou 
the  mucous  in.  !iil>ranes,  and 
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appon 

>aque     patches 

mucous  mem- 
brane,  as  in  the  pharj  nx  in 
diphtheria,  one  may  speak 
of    ejtit/it'lial 

diphlhcntti.     Or  the 

term  diphlkeritu  is  appti 
however,  onlj    t 

-is  m  which  the  inflamed 
it  ml  injUh  nd 

goes  l  ig,    I'M 

and  changes  into  a  lumpy  or  granular  mass  without  nuclei,  or  a  i 

homogeneous  mass  containing  fibrin,  in  which  the  strut-tun-  of  the  tissue 

ran    no   longer  be 

recognised. 

Diphtheritic 

sloughing    of    the 

tis-  mucous 

memfaraiM   is  ob- 

uularlv 
often  in  the  in  I 
tine,  but  is  also 
not  lacking  in 
other  bum 
ineinbraiiea,  as  in 
those  of  the  vagi- 
na,      the       efferent 

urinary    pa 

the  regies  "f  the 

throat,   where  the 

tonsils  are  often 

The 

necrotic      tissue      tfrl> 

g  i  ,         »u*  iwnivei — 

lot  i us       a       HlOUgU       iiw  Hiutf^i.  lunitr  ,  ajnl  ruiuid  vib.  uid  perti?  or- 

that    is  white    or  .**: /.i—ia*^  „,—  m*. 
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-h-white,  or,  from  admixture  of  blood  or  bile,  or  other  impurities, 
stained  dark  given,  yellow,  or  brown,  or  any  other  color.     If  a  long 
baa  ■  lapsed  since  its  formation,  and  if  there  has  occurred  a  tisKUe- 
liqoeiactiorj  <<u  the  border  separating  the  dead  from  the  living  tissues, 
the  necrosed  parts  form  loosely  attached  or  quite  free  deposits  on  the 
surface  of  the  mucous  membrane;  these  deposits  consisting  sometimes 
lly  of  small   particles  or  granules, 
unetimes  of  quite  large  membranes. 
Diphtheritic    of     mucous     mem- 
branes may  also  be  associated  with 
roupous  deposits  (Fig.  192,  ct  d), 
•    tin    tissne-neoroBls  (//)  inay 
><l  with  fibrin  excretion  (c). 
•"ouud-granulatious  may  also  ne- 
i  in  the  same  way  as  do  inflamed 
uiiroiis  membranes,  so  that  one  may 
also  speak  of  wcwwrdiphihcna. 

Acute   tissuf-iirci-oses  caused  by 
infection  are  observed  in  the  internal 
•guns      chiefly   m    the    lymphatic 
^  (Fig.  193),  the  spleen,  and  the 
un-Tnarrow— and  are  characterized 
thf  formation  of  partly  opaque  grayish-white  or  yellowish-white  or 
ty-gray  sloughs.     It  is  not  an  unusual  thing  to  find  fibrinous  exu- 
s  (Fig.  1<J2,  dt  and  Fig.  193)  in  the  interior  of  a  mass  of  necrotic 
sue. 

Iu  the  necrosis  caused  by  tuberculosis  the  destruction  of  the  tissue 
occurs  only  gradually  and  bears  the  character  of  a  caseation. 

When  an  inflammatory  focus  contains  bacteria,  which  excite  a  putrid 

deoompoaitiop  of  the  albuminoid  bodies,  the  inflammation  may   also 

tr  a  gangrenous,  foul-smelling  character,  the  tissue  then  decompos- 

)ing  int«>  a  dirty-gray  or  black  tinder-like  mass,  which  gradually  dis- 
B  and  exhales  an  extremely  disagreeable  odor.     Gas-bubbles  are 
also  sometimes  developed  in  the  focus. 

.  The  Processes  of  Repair  and  the  Proliferation  of  the  Tissues. — 
Formation  of  Granulation  and  Cicatricial  Tissues. — Absorption 
of  Exudates  and  Tissue-Necroses,  and  Substitution  of  Connec- 
tive Tissue  for  Them. 


Utt—  An  area  of  diphtheritic  nocrotto  In 
the  lub-rtor  uf  n  iwotteo  RMMDtUlC  irl.jnd  taken 
from  a  typhofd-teviT  i«itl«-nt.  (Alcohol;  rUn1n 
stain.)  Burin  between  Um  uwrutic 
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When  an  inflammation — that  is,  a  tissue-degeneration  associ- 
ated with  formation  of  exudate— exists  in  any  tissue,  there  always  arise, 
r  or  Later,  processes  whoso  object  is  to  remove  the  changes  estab- 
hed  and  to  restore  the  degenerated  tissue,  and  which  must  theret 
regarded  as  processes  of  repair.    If  the  cause  which  has  excited  the 
inflammation  is  no  longer  present,  these  processes  consist  really  in  this: 
that  the  pathological  exudation  ceases  and  is  replaced  by  a  normal  vas- 
tax  ■oerotion;   that  the  exudate  present  and  the  necrosed  tissue  are 
bed  or  cast  out;   and  that  the  tissue  destroyed  is  restored.     If  the 
i  it.nit  of  the  inflammation  is  still  present  ami  i  the  tissue,  this 

[creted  or  rendered  inert. 
The  cessation  of  the  alteration  of  the  vascular  wall  I  by 

pplying  normal  blood  to  the  injured  vessels,  b  -»ntri 
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again  becomes  normal.  If  the  alteration  was  slight,  and  if  the  excitant 
of  inflammation  acted  only  for  a  short  time — if  it  is  the  case,  for  exam- 
ple, only  of  the  brief  action  of  a  tranma  or  high  temperature  or  a  chemi- 
cal substance  that  was  quickly  removed — restoration  of  the  vessels  may 
also  result  in  a  short  time — i.e.,  in  a  time  that  may  be  measured  in  min- 
utes and  hours. 

When  the  excitant  of  inflammation  acts  for  a  considerable  length  of 
time,  as  in  the  case  of  bacteria  which  remain  and  multiply  in  the  tissues 
for  some  time,  or  if  changes  are  established  by  the  inflammation  itself 
which  act  in  such  a  manner  as  to  alter  the  vessels — if  there  has  been,  for 
example,  a  tissue-necrosis — the  vessels  continue  for  quite  a  long  time  to 
experience  an  injury  which  hinders  the  complete  restoration  of  their 
functions. 

The  absorption  of  the  exudate  occurs  in  many  cases  easily  and 
quickly,  because  it  is  taken  up  by  the  lymphatic  circulation.  It  occurs 
most  quickly  in  serous  exudates ;  yet  in  many  places  fibrinous  exudates 
also  may  be  quite  rapidly  removed,  but  only  when  the  coagula  soon 
liquefy.  Firm  fibrinous  exudates,  as  they  occur  especially  on  serous 
surfaces,  and  also  large  collections  of  pus,  generally  offer  considerable 
resistance  to  absorption,  and  are  the  cause  of  the  prolonged  duration  of 
the  inflammation,  although  the  character  of  this  may  change  from  what 
it  was  at  first.  In  very  many  cases  absorption  is  accomplished  by  the 
simultaneous  substitution,  for  the  exudate,  of  embryonic  tissue,  which  is 
converted  later  into  connective  tissue. 

The  sequestration  and  absorption  of  necrosed  tissue,  with  the  ex- 
ception of  the  casting  loose  of  dead  epithelium,  which  may  be  very 
quickly  accomplished,  always  requires  a  long  time,  which,  however, 
varies  very  considerably  with  the  nature,  situation,  and  extent  of  the 
dead  tissue.  The  inflammation  generally  lasts  as  long  as  necrotic  tissue 
is  still  present.  Superficial  necrosed  tissues  may  be  cast  of  after  the  sepa- 
ration of  the  dead  from  the  living — i.e.,  after  sequestration.  In  deep- 
seated  tissue-necroses,  in  which  tne  tissue  does  not  soon  undergo  total 
liquefaction,  absorption  is  generally  slow,  and  is  performed  by  a  grad- 
ual substitution  of  living  tissue  for  the  dead. 

The  regeneration  of  degenerated  tissue  is  dependent,  for  its  occur- 
rence, partly  on  the  degree  and  extent  of  the  degeneration,  partly  on  the 
nature  of  the  tissue,  partly  on  the  mode  of  action  of  the  excitant  of  the 
inflammation. 

When  the  tissue-cells  in  the  neighborhood  of  the  inflammation  are 
only  slightly  degenerated,  they  can  soon  be  restored  when  the  nutrition 
is  normal.  WTien  single  cells  have  been  destroyed,  but  the  organization 
of  the  whole  is  not  damaged,  in  most  tissues  a  rapid  renewal  of  cells  by 
regenerative  growth  of  the  remaining  cells  may  occur.  This  is  the  case 
particularly  in  the  various  connective-tissue  formations,  the  superficial 
epithelium,  the  liver,  and  the  kidneys;  while  ganglion-cells,  bone-cells, 
cartilage-cells,  and  heart-muscle  cells  possess  either  no  power,  or  at 
most  a  very  slight  power,  of  regeneration  (cf  Chapter  V.).  Extensive 
tissue-destructions  with  solutions  of  continuity,  wounds,  fractures,  sup- 
purations, necrosing  inflammations,  etc.,  lead  to  tissue-developments 
which  are  indeed  competent  to  repair  the  defect,  but  which  lead  gener- 
ally not  to  a  restoration  of  the  normal  tissue,  but  to  the  formation  of  a 
deteriorated  tissue,  that  is  called  in  its  young  condition  granulation 
tissue,  in  its  complete  development  cicatricial  tissue.  Of  the  same 
character  is  also  the  tissue  which  is  substituted  in  the  course  of  time 
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£or  the  exudates  that  are  not    readily   absorbed,    and    for    the   tiwaue- 
neoroees. 

"\\  itJj  the  occurrence  of  regenerative  growth  and  granulation,  a  new 
phenomenon  appears  in  the  course  of  inflammation,  and  given  to  the 
inflammation,  later  on,  a  special  character,  so  that  one  calls  it  a  prolif- 
erating inflammation. 

The    phenomena  of  proliferation  begin  in  inflamed  tissues,  at  the 
•]>. -st,  after  eight  hours,  but  are  generally  hist  clearly  recognizable 
after  twenty -four  or  forty-eight  hours  have  elapsed. 

The}  occur  in  genera]  the  more  quickly  the  milder  the  inflammation 
and  the  faster  the  pathological  exudation  is  subdued  or  diminished. 
Suppuration,  necrosis,  aod  gangrene  of  the,  tissue  hinder  its  prolifera- 
tion, and  retard  the  beginning  of  repair  proportionately,  or  at  least  con- 
fine  the  reparative  processes  to  the  neighboring  tissues. 

rue  capable  of  growth  furnishes  formative  cells  only  for 
a  tissue  like  or  eloselv  allied  to  it.      Pus-corpuscles  are  not  formed  from 

the  tissue-cells,  but  ceUa  newfa  developed  from  the  Haaue-ceUa  by  proHfi '"<- 
Hon  maty  become  mixed  with  the  exudate^  aegeneyoie  hi  it,  and  dte,  Thus 
not  all  cells  Dewly  developed  by  proliferation  can  fulfil  their  function  of 
producing  new  tissue. 

The   removal  of  the  excitant  of  inflammation  takes  place  very  dif- 
>   in  different  cases,  and  depends  in  the  first  place  on  the  nature 
"f  the  excitant.     Many  traumatisms  and  thermal  influences  act  for  only 
rv  short  time,  and  have  no  further  influence  ou  the  later  course  of 
tlie    inflammation.      Many    substances   which   act  chemically    may    be 
■piiekly  taken  up  by  the  tissue-juices  and  made  inert  or  excreted,  while 
otlers  remain  locally  active  a  longer  time.     Of  the  bacteria  which  pro- 
duce inflammation,  many  die  soon,  while  others  remain  and  constantly 

form  new  generations,  which  also  continually  renew  inflammation;  gen- 
erally, it  is  true,  in  such  a  \\n\  that  in  the  first  diseased  focus  the  in- 
idaiiuiiatioii  subsides  and  healing  begins,  while  in  the  neighborhood,  or 
even  in  distant  regions,  metastatic  injtommationa  develop. 

On  account  of  the  great  variation  which  exists  both  in  the  nature 
£*u<l  in  the  qualities  of  the  excitants  of  inflammation,  as  well  as  in  the 
of  the  inflammatory  tissue-degenerations  and  of  the  exudate,  and 
in  the  course  of  the  processes  of  repair,  it  is  easy  to  comprehend  that 
tlie  whole  progress  of  an  inflammation  to  the  final  healing  may  be  of  a 
n  different  character  in  different  cases,  so  that  all  the  different  pos- 
sibilities of  its  course  can  hardly  be  reviewed.     At  the  same  time  it  is 
not  difficult  to  comprehend  the  decline  of  the  various  forms  of  iuflam- 
ition,  because  ultimately  the  entire  process  is  always  made  up  of 
similar    processes — i.e.,  of  tissue-degenerations  and   pathological   exu- 
dates that  form  the  essence  of  inflammation,  and  of  processes  of  repair 
that  are  appropriate  for  the  removal  of  the  disturbances  established  by 
the  inflammation. 


Many  anthers  canal  dcr  tl  which  arise  taring  thecoma  ol  in- 

ttiniu.  tuting  on  essential  part  of  inflammation.     For  example.  N»-u- 

ider  the  term  inflammation  all  those  phenomena  which  develop  locally 
on  and  are  directed  to  the  healing  of  this  lesion.     If  this  hie 
forms  ili«-  mofl  ant  part  oi  ihe  inflammatory  process,  for  it  is 

he  de feci   of  tissue  caused  hy  the  primary  tissue-: 
or.  as  Niramaan  siiys.  the  uninterrupted  continuity  of  the  tissues.     Such  an  Identifica- 
tion "f  Inflammation  with  tissue-regeneration  I  hold  as  inadmissible,  in  the  first  place 
rations  occur  which  clinically  and  anatomically  in  no  \\ 
f  art  Inflammatory  process.     Then  also  the  inflammatory  pa 
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dates  cannot  be  regarded  as  a  phenomenon  that  can  be  compared  to  regetxira'. 

that,  like  it,  haa  for  an  end  the  healing  of  a  primary  tiavoa-l  Bran  if  Uwy  i__v 

act  benignly  in   iiulivblua  el  thli   Ll  DC4   always  tbl  case.     They  rtttw  niach 

Oua  damagfti.  Which   increase  those  established   b\   the   prlaaTj    tuwur- 

lesion,  and  often  enough  (bag  form  bindraaeea  to  tin-  aarlj  b< 

In  my  opinion,  all  prooeaaes  ol  healing,  includii  :rth» 

ommon  reaultaofan  inflammatory  disturbance  in  tl 
atltnta  iiii  Castors  ol  an  Inflammation.    At  the  same  time  one  may  properly 

apeak  of  iiyfiamvtivUtry  tinfiue-ijrincth  or  of  proff/watfltfl  bajlgmmstfo  these  tern* 

are  underst i   Magna  growth!  which   an  d  with   inflammation  ami 

course  almultaneooaly  with  ia« •pressing  inflammatory  exudation ;  ia,  thrj 

tou  during  whose  course  -growtha  have  already  uV- 

Vclupnl, 

$j  100.  The  granulation  tissue  which  forms  in  the  course  of  numer- 
ous inflammatory  processes  exhibits  nothing  < 'lse  than  an  embryonic 
tissue  formed  by  cell-proliferation  and  infiltrated  \\  ith  leucocytes. 
Primarily  th«*  tissue  consists  actually  of  ceBs 

which  at  rirst  depend  for  tln-ir  support  upon  the  ground  substance  ol 
the  tissue  from  which  the.\  develop,  hut  soon  form  for  themselves  a 
Dfllj  ground  substance. 

The  cells  of  granulation  tissue  are  partly  hypertrophied  tissue-cells 
(Fig.  104,  l>,  c,  (ft,  pertly  mono- and  polynuclear  leucocyte-  In 

ohh  the  hypertrophied  cells  ere  ooimeotiTe-tiaeiie  cells,  which 
later  on  produce  connective  tissue  (Fig.  F.14,  (/,  *\  and  may  therefore 
be  termed  fibroblasts.  Granulation  beetle,  bowerer,  may  cuiitaiu  the 
offspring  of  other  tissues,  e.g.,  of  periosteal  tissue,  medullary  tissue, 
muscle-tissue — or  osteoblasts,  choudrttblasls,  and  •  b  are 


Tin,  : 
€,  completed  aooncctlrc  Umuc.    Mn^ulO^l  CO)  diameters. 


able  to  form  \ nine-,  carl  i  ml  muscle-tissue.     T  \y  el 

found:    in  <-r  upon  the  granulation  tissue,  within  newly  formed  g| 
gkmdular  cyUKelial  cells;   in  mucous  membreaea  and  the  integuj 
covering  epithelial  cells ;  and  these  are  able  forthwith  t<>  I 
tissue  si<  The  format  ice  cells  of  granulation  Useee   I 
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away  from  the  places  of  their  origin,  and  are  thus  in  a  certain  sense 
*•  l  celts.     In  the  formation  of  connective  tissue  they  take  on  the 

~mw  ist  \  ai  ied  shapes  (Fig.  194,  <\  d,  e).  Sometimes  polynuclear  cells  also 
form  i').  They  are  distinguished  by  their  large,  bright,  oval  nuclei, 
"whi  deeply  staiued    by 

lei-staimng   dyes,  are  thus  distin- 
guished from  the  nuclei  of  leucocytes, 
which  are  very  deeply   stained.      The 
format ivi'  cells  of  connective  tissue  are 
often  termed  epithelioid  o  /As  on  account 
*  of  their  resemblance  to  epithelial  cells. 
The  leucocytes  of  granulation   tis- 
sue are  cells  that  have  migrated  from 
the   Mood -vessels,  and  from  their  | 
ence   it   mis   be  concluded  that  the   in- 
flammatory exudation  from  the  vessels 
still    coutinues.     Their    number    may 
i  l>e  regarded  in  general  as  an  index 
of  the  degree  of  the  still  existing  inflammation,  which  complicates  the 

roeofcr 

The  blood-vessels  of  granluation  tissue  develop  by  sprouting  from 
old  rassels  (cf.  Fig.  153),  and  permit  one  very  kwo— indeed,  at  the 
time  when  an  emigration  of  leucocytes  occurs  (Fig.  196,  f>) — to  rec- 
ognize processes  of  proliferation  (a);  and  in  the  formation  of  granula- 
tion tissue  they  take  on  a  v«-rv  lively  growth.  The  young  embryonic 
tissue  is  in  consequence  supplied  with  unusually  abundant  vessels, 
which  make  it  appear  red.  At  the  time  of  the  change  of  the  granulation 
■OS  into  connective  tissue  or  cicatricial  tissue  an  oith'tt ration  of  tht 
veurh  occurs,  and  with  it  a  blanching  of  the  cicatrix. 

i  01.  If  an  open  wound  occurs  on  any  part  of  the  surface  of  the 
body,  and  if  it  is  not  infected  by  haeteria  or  seriously  injured  in  any 
other  way,  its  walls  and  base  after  twenty-four  hours  appear  deeply 
reddened  and  somewhat  swollen.  One  can  still  clearly  recognize  the 
individual  components  of  the  tissue,  only  the  tissue  appears  somewhat 
Infiltrated,  and  here  and  there  one  sees  small  shreds  of  necrotic  tissue. 
On  the  second  day  the  gelatinous  condition  of  the  tissues  is  more  ap- 
parent. The  limits  of  the  individual  tissue-elements  are  confused,  the 
ior  is  gra v  ish-red.  On  the  w«  >und  lies  a  reddish-yellow  fluid.  After  the 
second  day  there  appear  over  the  whole  wound  small  red  papules,  which 
rapidly  increase  in  number  and  size,  become  confluent,  and  after  two  or 
three  days  form  a  granular  red  surface— a  granulation  surface.  This 
is  covered  with  more  or  less  abundant  wound-secretion,  that  forms  a 
gr.i  tinous  layer,  later  a  more  yellow,  creamy  one.     The  latter 

'date  rich  in  albumin;  and  numerous  round 
cells,   that  usnally   have  two  or  three   round    nuclei,  are  termed  ftis- 
•iu<i,    being  .incapable  of  further  development,   undergo  de- 
struction. 

The  changes  which  the  surface  of  the  wound  shows  are  caused,  in 
the  first  two  days,  by  local  hviterceraia  and  infiltration  of  the  tissue  with 
cellular  and  fluid  exudate,  and  by  the  imbibition  and  liquefaction  of  the 
i- .  \fter  that  there  is  joined  thereto  a  tissue-growth  and  new 
formation  of  vessels,  which  lead  to  the  formation  of  wound-granula- 
tions.    After  a  few  days  there  will  be  found  to  have  developed  in  the 
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■ annot  be  regarded  as  n  pbtnoOMOOn   that  i  an   !*.•  cujnj.Aieil  t..  ru^rn. 

(hat,  like  It,  li:i*  lui  an  end  the  heeding  <>f  I  I 

act  benignly  in   individual  OHM,  \«-t   ibll   ll  not  always  the  MM  suue  mock 

more  o  gee,  which  Increase  :*ry  tuaur- 

d.ii  of|i  it  eaoogk  thi ■>  form  hlndnuMM  to  the  early  b«  . 

In  my  cniiiiiMt.  all  pfOOMMMOl  healing,  inctudln  o,  are  the 

unmatory  d  i  eoa- 

Btltote the  eeeenttal  feature  of  an   intlaiiiiiiaiinii.     At  the  Mine  time  one  may  prvprrl* 

KWah  of  btfUanmatory  tiatue-grvwth  <»r«>f  pruliferntiwj  u 

are  Inderal I  DOWtha  which  are  OQOnected  with   inihunma: . 

cocme  simultaneously  with  progressing  Inriau 

are  InfhuunatiODi  during  whose  course  already 
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g  100.  The  granulation  tissue  which  forms  in  tin-  i 
ous  inflammatory   processes  exhibits  nothing  hj  an  embryonic 

tissue  formed  by  cell-proliferation  and   infiltrated  >\  ith   leucocytes. 

Primarily  th.>  tissue  consists  actually  ol  \fyj[n mfni  wwHl 

which  jit  first  depend  fox  their  support  upon  the  f^roii 

the  tissue  from  which  they  develop,  but  soon  form  fur  themselves  a 

new  poond  substance. 

The  cells  of  granulation  tissue  are  partly  hypertrophied  tissue-cells 
(Fig.  194,  />,  C,  '/',  partly  mono- and  polynuclear  leucocytes  (nfa,'\. 
most  cases  the  bypdrtrophied  cells  are  oonnective-tisene  cell* 
later  on  produce  connective  tissue  (Fig.  194,  rf,  »),  and  may  thei 
be  termed  fibroblasts.     Granulation  tissue,  however,  may  contain  tin- 
offsx>ring  of  other  tissues,  e.g.,  of  periostea)  tissue,  medullary  tisane, 
mnaole-tiBane    oi  wis,  chondrcbfatU*  and  aarcobla&U — which  are 


Bfc    lMhM'1 

Ineu'.u.*;  .i,.|...i mux  i.Mr  i. ■ii.--  rtai  b, 
U\«  o'lN  .  >,.  (-•Irnucloir  foruurttv. 

-iwur.    Maft-im 


HrranulaMuo.     <MMl*r*»  fluid:   p»m»rmlw.) 

viirii.n»  fwnw  of  mmv.uu.  l.-^r  fcjrn»»m  •  -meMr  tram. 

iwtls  la  ,Uw  »«jmt»i  cC  luooKiiTc-Usua  fDraaOoai 


■Us  to  lann  hono  L  narfflagn  .  and  mnsol  There  inavaleobe 

found:    in  or  upon  lbs  uranuhiti.'u  tissue,  withifl  newly  formed  glanda, 
glandular  epithelial  celU;    in   mucous  membranes  and  the  intejj 

ing  tpUhelial  celU ;   and  these  are  able  forthwith  to  form  >.  ti 
{issue  res.    Thi  of  granulation  tissue  maj  move 
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away  from  the  places  of  their  origin,  and  are  thus  in  a  certain  sense 
Vs.     In  the  formation  of  connective  tissue  they  take  on  the 
•  varied  shai>es  (Fig.  194,  0,  d,  e).     Sometimes  poly  nuclear  cells  also 
torn    ').     They  are  distinguished  by  their  large,  bright,  oval  nuclei, 
wli ifh.    being    fen    deeply    stained     by 
killing    dyes,   are   thus   distin- 
guished from   the  nuclei  of  leucocytes. 
which   are   verv    deeply    stained.       The 
cells  of  connective  tissue  are 
mod  epithelioid  celU  on  account 
"of  their  resemblance  to  epithelial  cells. 
The   leucocytes  of  granulation  tis- 
sue are  cells  that  have  migrated  from 
the   Hood-vessels,  and  from  their  pres- 
ence it  may  be  concluded  that  the   in- 
flammatory exudation  from   the  vessels 

still    continues.     Their   Dumber,   may 
U<  regarded  in  general  as  an  index 
of  the  degree  of  the  still  existing  inflammation,  which  complicates  the 

The  blood-vessels  of  graduation  tissue  develop  by  sprouting  from 
old  voosolfl  (cf.  Pig.  168),  and  permit  one  very  soon — indeed,  at  the 
time  when  an  emigration  of  leucocytes  occurs  (Fig.  195,  l>) — to  rec- 
<•  processes  of  proliferation  (");  and  in  the  formation  of  granula- 
tion tissue  they  take  on  a  fery  lively  growth.  The  young  embryonic 
tissue  is  in  c< »ns."|uence  supplied  with  unusually  abundant  vessels, 
which  make  it  appear  red.  At  the  time  of  the  change  of  the  granulation 
tissue  into  connective  tissue  or  cicatricial  tissue  an  obHtt trat&tm  <>/  the 

els  oocura,  and  with  it  a  blanching  of  fche  cicatrix. 

?  II II.   If  an  open  wound  occurs  on  any  part  of  the  surface  of  the 

and  if  it  is  not  infected  by  bacteria  or  seriously  injured  in  any 

other  way,  its  walls  and  base  after  twenty-four  hours  appear  deeply 

reddened  and  somewhat   swollen.     One  can  still  clearly  recognize  the 

individual  components  of  the  tissue,  only  the  tissue  appears  somewhat 

infiltrated,  and  here  and  there  one  sees  small  shreds  of  necrotic  tissue. 

On  the  second  day  the  gelatinous  condition  of  the  tissues  is  more  ap- 

it.     The  limits  of  toe  individual  tissue-elements  are  confused,  the 

o  >li  »ris  eraj  ish-red.    On  the  wound  lies  a  reddish-yellow  fluid.    After  the 

appear  over  the  whole  wound  small  red  papules,  which 

rapidly  Increase  in  number  and  size,  become  confluent,  and  after  two  or 

three  days  form  agranular  red  surface— a  granulation  surface.     This 

is  covered  with   more  or  less  abundant  wound-secretion,  that  forms  a 

gray,  gelatinous  layer,  later  a  more  yellow,  cream \    one.     The  latter 

consists  of  a  <<><njnlublr  caudate  rich  in  albumin;    and  numerous  round 

Cells,    that   usually    have   two  or   three   round    nuclei,  are   termed  pU8~ 

.  and.  being  .incapable  of  further  development,  undergo  de- 

itrueti 

The  changes  which  the  surface  of  the  wound  shows  are  caused,  in 
first  two  days,  by  local  hyperemia  ami  infiltration  of  the  tissue  with 
eellular  and  fluid  exudate,  and  by  the  imbibition  and  liquefaction  of  the 
tissue.  After  that  there  is  joined  thereto  a  tissue-growth  and  new 
formation  of  vessels,  which  lead  to  the  formation  of  wound-granula- 
tions.    After  a  few  days  there  will  be  found  to  have  developed  in  the 
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wound  an  embryonic  Haeut  (a),  abounding  with 

and consittincj  of  JforobHostt  "mi  leucocyte*,  whilt   ajibrillar^ 

$tano$  aido  app  rysoon.    The  lea  ffhicngeneftlfi  belong  to 

Hi-'  |i«»l\  nuclear  form  are  found  mall  layers  of  fresh  granu    i 

are  massed  especially  in  the  superficial  strata,  and,  tinin 

cover  orer  the  granulation  surface  (6). 

The  freshly  formed  fibroblasts  are  round  n-lls.  l>ut  Ian 
relop  cells  partly  club-shaped,  partly  spindle-shaped.  partl\  with 

branches,  « ln<l 
together  in  n 

'».   C,  ft)«       At    the    Mime 
lime  toe  Dumber  o!  ; 
ni;itivr  eelk  increases,  so  that 
tin  \   tin  tll\  surpass  the   miuaII 

round  oeUs  in  number,  tad  in 

placet  1  i  «;  olOM  t«»gether. 
When  their  number  has 
reached   a   certain  point,  tin 

development  of  OonneCfeb 

sue  begins — i.e.,  the  form 

of  tin-   fibrillary   iutereelluhu 

substance  (Fig.  I'M 

Fig.  1%,  a) — which  is 

ed   in   the    manner    d<  ><  ril»e«l 

in  ^  89.     When  tl 

t  on  abundance  of  fibriUs 

formation  of  bundles  of  fibre* 

ts  the  process;    tie 
inaimhr  oi  tin-  formative  cells, 
with    their  nuclei,  remain  as 
anective-tUaue     cells 
(Fig.  I'M.  <  I,  and   it t.o  h  1 1 

-   to  the  lurfaee  of  the 
bundlei  of  fibrillar.     I 
ess  has  then  reached   its  con* 

Cll]-i"li tin      iff",, "I'll 

cicatricial  tissue. 
In  open  wounds  of  the  in- 
tegument, when  infections  do 
not  disturb  the  i .  arse  ol 
healing,  the  formation  "f  granulations  usually  lasts  until  the  wound 
ired  over  with  epithelium.    Tie*  regeneration  of  the  I 
•••Is  from  the  edges;  the  epithelium  gradually  pushing  ite 
the  granulations  1 1  il's   Ii'.'.i  and  17<h.     With  the  formation  of  conn* 
tissue  the  reproductive  processes  in  v  minate,  but  in  ti  ■ 

rial  tissue   pj  of   transformation   continue   tor  a  considerabls 

1  longer.    Shortly  after  its  formation  the  cicatrix  is  still  rich  in 

mood,  and  therefore  looks  red;  Inter  ii  Loses  a  part  of  Us  bJ Vessels 

hj<  iboteratioa,  l* mei  pale,  and  at  the  same  hme  oontnoei  to  a  volume 

smaller  than  tha  originaL    Large  cicatrices  <>f  the  mtegnmenl  •*x]jil»it 
longtime  a  smooth  surface,  for  the  papilla  are  not  refi  irmed,  or  only 
incompletely  (Fig.  170,  c).     The  soar-tissue  itself  remaini  for  several 
months  abnormally  rich  Ln cells  (Fig.  17< >.  </i,  butapproi 
ture  more  and  more  to  the  connective  tissue  from  which  it  originated. 


ML-  Woiitul-fmaiilalfora  fmni   an  mwn  wound, 
wild    ni.fiii.-i-iiriii.ut   »urfaro  U<n»«ii.    (MttlJ«*rV  fluid: 
:"iiaUmi    «l»u.'  ;    '.  Ili.nn.i-jmru- 
Jftil  in  d-vtwU.    MaKtilOvd  lWdlanifl»<i>. 


REPAIR    OF    INCISED    WOl 


When  the  repair  of  a  wound  takes  place  in  such  a  maimer  that  the 
tmation  of  a  granulating  tissue  visible  fco  the 
unaided  eye,  it  is  termed  repair  by  second  intention. 

The   repair  of  incised  wounds  of  the  skin,  whoH  idg*  d  by 

nutu)'  together  by  tl>?  >r<itj  known  tu  h aUng  by  first  intention^  < >■■ 

Rally  the  same  wi  ipair  of  an  open  wound  by  second  in- 

tention;  bat  the  processes  of  inflammation,  proliferation,  and  forma- 
re  less  apparent,  partl\  because  they  occur  below 
the  skin,  partly  because  their  extent  and  intensity  are  less. 

The  result  of  such  a  cut  is  alwavs  a  more  or  less  abundant  exudation 


1  JTV: 


mm 


RCptttrufai  ml  ..f   tll.-skllMHIIt^Miy  «lltntv.      IT-  r  I'lltM tlir 

f».  cirlum:   e.  Dbrtnout  exnriale :  e,,  bJoodl 

1  i-jiiiii-i iuk,  which  us  Qgunes  of  dividing  Ductal  and  boa  plugs  of 

hi  i  .  i-i. in  • 

L«ue  flWM  ami  -IU  with 

temei*  wltt  i.n.llffmttog  wmU»: 

nrieoftne  wo»i)i|:  (.QbrobliwU  Iflog  within  the  Mcudat*. 
-  irvoklnHi.  nifiin-:  < ,  /.  *w.*t-srlaod.    MBflmiaedM)dtaniri 

on  the  bd  i  the  wound,  this  exudation  producing  a  coagulated 

rial,  often  containing  blood  (Pijg.  197,  c,  c,),  that  holds  together 

opposing  surfaces  of  the  wound.     There  also  occurs  very  often  an 

inflammatory  infiltration  of  the  edges  of  the  wound,  which  varies  in 

degree  in  different  eases,  and  when  the  course  of  repair  is  aseptic,  it  is 

never  very  extensive  <y,  A),  lieing  greatest  about  the  second,  third,  or 

fourth  day.  growing  Less  from  the  fifth  to  tho  seventh,  and  completely 

diaappeai  n  after  the  end  of  the  second  week.     The  inflam- 

m  is  generally  greater  in  the  neighborhood  of   the 

-  thau  elsewhere. 
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REPAIR  OF  AN  OPEN  WOUND. 


As  early' as  on  the  second  day,  regenerative  proliferative  processes 
begin  in  the  connective  tissue  and  vessels,  and  lead,  in  the  course  of 
several  days,  to  the  formation  of  an  embryonal  tissue,  which  is  situated 
partly  in  the  spaces  of  the  connective  tissue  at  the  edges  of  the  wound 
(Fig.  197,  /) ,  partly  in  the  open  space  of  the  wound  itself  (i) ;  and  here 
the  new  tissue  gradually  grows  into  the  coagulation-mass  which  is  pres- 
ent, and  replaces  it.  In  different  parts  of  the  wound  this  tissue  is  usu- 
ally present  in  very  different  quantity  (Fig.  197),  and  may  be  entirely 
absent  in  places.  After  several  days,  whose  number  varies  considerably 
according  to  the  size  of  the  wound,  the  thickness  of  the  exudate  be- 
tween the  edges  of  the  wound,  and  the  intensity  of  the  proliferation,  a 


Fig.  188.— Cutaneous  portion  of  a  laparotomy  cicatrix  (sixteen  days  after  toe  operation;.  (Mailer's  fluid ; 
Van  Gieson's  mixture.)  a.  Epithelium :  b,  oorium ;  c,  subcutaneous  adipose  tissue ;  d,  cicatrix  in  tbe  corlum ; 
e,  new  epithelial  covering ;  /,  cicatrix  in  the  adipose  tissue.    Magnified  40  diameters. 

blending  takes  place  between  the  masses  of  embryonal  tissue  that  have 
developed  from  the  edges  of  the  wound,  and  later  this  is  followed  by  a 
formation  of  young  connective  tissue,  which  joins  the  edges  of  the 
wound  together,  and  at  the  same  time  extends  into  the  old  tissue,  so 
that  the  limits  between  old  and  new  grow  more  and  more  dim. 

While  connective  tissue  is  being  newly  formed  in  the  depth,  the 
epithelial  covering  on  the  surface  is  also  regenerated  (Fig.  197,  d)  by 
the  occurrence  here  and  there  in  the  epithelial  covering  of  the  edges  of 
the  wound,  of  a  division  of  the  epithelial  cells  (d,  e).  As  a  result  of 
this  the  epithelium  gradually  pushes  across  the  exudate  in  the  wound- 
opening,  covers  over  the  young  embryonal  tissue,  and  after  a  time  again 
forms  a  horny  layer. 

The  young  connective  tissue  of  the  cicatrix  that  unites  the  edges  of 
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Fig.  199.— Fibrin-deposit  and  beginning  formation  of  granulations 
In  a  fibrinous  pericarditis  five  days  old.  (Mailer's  fluid :  hematoxy- 
lin.) o,  Eplcardium;  6,  fibrinous  membrane;  c,  dilated,  congested 
blood-vessel ;  d.  round  cells  Infiltrating  the  tissue;  e,  lymphatic  vessel 
filled  with  rells  and  ooagula ;  /,  formative  cells  within  the  deposit. 
Magnified  150  diameters. 


the  wound  is  distinguishable  for  a  long  time,  by  its  richness  in  cells 
(Fig.  198,  d)  as  well  as  by  the  finer  fibrillation  of  its  ground  substance, 
from  the  surround- 
ing old  cutaneous 
tissue.  In  large  in- 
cised wounds  of  the 
skin  (Fig.  198)  one 
can  find  here  and 
there,  after  the  lapse 
of  weeks  or  even 
months,  slight  ap- 
pearances of  prolifer- 
ation and  inflamma- 
tion (e).  In  general, 
however,  trans- 
formation processes 
develop  gradually  in 
the  blanching  scar, 
and  as  a  result  this 
new  tissue  a  p  - 
proaches  closer  and 
closer  to  the  normal, 

until  finally  the  place  of  the  incision  can  no  longer  be  easily  recognized. 
When,  however,  the  wound  heals  by  the  interposition  of  abundant  em- 
bryonal tissue,  a  lack  of  the  papillae  may  persist  (Fig.  198,  e),  so  that 
the  region  of  the  wound  remains  smooth. 

1 102.  When  an  adherent  layer  of  fibrin  (6)  occurs  on  the  surface  of 
an  inflamed  serous  membrane  (Fig.  199,  a),  granulation  formations 

generally  develop  very 
quickly  underneath  it. 
Their  first  beginnings 
can  be  observed  as  early 
as  on  the  fourth  day  after 
the  formation  of  the  fibri- 
nous deposit,  and  they 
consist  at  first  of  the  ap- 
pearance of  fibroblast »  (/) 
in  the  deepest  layers  of 
the  fibrin  membrane. 
The  fibroblasts  result 
from  a  proliferation  of 
the  tissue-cells  of  the 
affected  membrane,  these 
cells  having  wandered, 
later  on,  to  the  surface 
and  penetrated  into  the 
crevices  of  the  fibrin. 
Upon  this  phenomenon 
follows  presently  a  new 
formation  of  vessels,  and 
in  the  course  of  days  and 
weeks  there  is  developed,  on  the  surface,  a  vascular  embryonal  tissue  or 
granulation  tissue,  which,  in  case  of  a  compact  structure  of  the  fibrin- 


no.  200.— Prottferatton  of  granulations  in  the  pleura,  after 
bronchopneumonia  and  pteorttis,  lasting  fourteen  days.  (Alcohol ; 
Van  Gieson's  mixture.;  a.  Hypersonic  and  infiltrated  pleura; 
b.  vascular  granulatfcxi  tissue;  c,  fibrin;  d.  pus-cells  and  granules 
of  precipitated  albumen.    Magnified  200  diameters. 


FORMATION  OP  GRANULATIONS. 


deposit,  lifts  up  this  Layer  m  tote  (Fig.  900.  />.  • ),  in  case  of  a  more 
structure  of  the  fibrin-membrane,  insinuates  itself  into  its  i 
(Fig.  lffl,/,  ami  Fig.  201,  f>,  d)t  aud  in 

place  of  the  fibrin,  ltesidual  portions  erf  fibrin  (Fig.  201,  p),  neverthe- 
less, remain  within  the  granulation  tissue  for  a  long  time,  even  for 
weeks  and  mouths. 

In  the  formation  of  the  granulation  tissue,  and  in  the  structure  of 
tli**  cicatricial  tissue,  the  epithelium  of  the  serous  membranes  has  no 
share,  inasmuch  as  it  produces  no  fibroblasts.     On  the  other  i 
products  of  inflammatory  proliferation  acquire  a  covering  of  epithelium 
later  on. 

The  final  result  of  the  process  is  the  formation  of  connective  tissue. 

which  causes  either  only  a 
thickening  of  the  fibrin 

ered  serosa,  or  an 

of  "/7"  the 

iiif/aiiuinifii  r 

The  result  in  individual 
m  depands  partly  on  the 
abundance  of  the  librinons 
deposit!  partly  OD  tin-  situa- 
tion  of    th-  I    organ 

and  lition  dm 

ppM 

til  depoaihl  of  fibrin. 

limited  to  one  surface 
the  menibiana,  lead 

only   to  thickening   of 

rnembrane,  whirl),  growing 

pale  with  ti  -aranoe 

of   the  t»    a 

white    thickening     that     is 
very  often   oaUed    a    mitt 

inttrh  or  a  tendinous  apot. 
firm  gluing  ton 

Lamina?  b\  an  abun- 
dant di  I  fibrin 
i  lead  to  their  I 
united  by  abundantly  develop*"!  connective   tissue.      With   a 
quantity  of  fibrin,  aud  repeated  robbing  pant  oue  another  of  the  mass* 
generall?  formed  only  loose  meml  wJoni 
.  which  ntill  permit  the              surfaces  to  glide              »<  an- 
other.    Vary  large  quantities  oiJSbrin  may  also  at  times  partly  re«ifit 
absorption,  so  that  they  persist  in  the  newly  formed  i                     issue 
and  then  generally  become  calcjjkd. 

agtuated  sasmfoim  si  ih*  (>< ng  are  generally  soon  linoefied  and  aA- 
i;  yet  their  removal  in  this  manner  maa  beassoolaesd  with  con- 
'/(•>i/,  wlii.-ii  terminates  in  induration  ofiht  hmg, 
/lasses  of  coagula  within  the  vessels,  which  art-  termed  tin 
give  rise,  when  no  infection  intervenes,  to  an  inflammatory  prol 
of  the  vessel-walls,  a  proliferating  vaactUUiM—i.e,,  a  process  which  is  as- 
sociated with  cell-migration,  and  which  exactly  corresi^onds  to  the  in- 


W 
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Kia,  ML—  Formation  of  granuUdoa*  within 
depart  In  psrlcftidltta  mrtnl  week*  old.  <M 
brnnaUn  vlln :  «  win. )  n.  Knlt-tnlluni :  6,  depart 
canllutn.  i.Miwlndnc  ol  trranutotMi  ttoue,  <1, 
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flammatorv  proliferation  of  the  serous  membranes.  It  is  entirely  imma- 
terial whether  the  thrombus  has  been  caused  by  a  preceding  inflammatory 
ess   or    by    any  


■V 


I 


§s§^*5 


conditions; 
the  presence  of 
coagulated  mass 
La  itself  sufficient  to 
produce    infhimma- 
d  and  tissue-pro- 
liferation. 

The  tirst  change 
which  is  introdi: 
in  the  replacement 
of  a  thrombus  by 
connective  tissue, 
is  hero  also  the  ap- 
pearance of  til.ro- 
Uttfai  <Fitr.  *Jnj 
which  arise  from 
the  vessel-wall,  and 
later,  with  the  aid 
of  vessels  that  grow 
in  from  the  vessel- 
rail  and  its  neigh- 
borhood, form  an 
nul  tissue 
that  is  finally  con- 
d    into  connec- 

ie.     The  complete  replacement  of  an  obstructing  thrombus  or 
lus  results  in  the  obliteration  of  the  lumen  of  the  vessel  by  vascu- 
lar connective  tissue  (Fi^.  204,  a).    Replacement  «»f  a  peripheral  throm- 
!ier  hand,  results  in  fibrous  thickening  of  the  wall.     Owing 
h>  incomplete  replacement  and  liquefaction  of  tie  part  not  replaced,  there 

r  f  \  I  ''.'"  ■       •     s  Y 
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■ml 


Fio.  .•  ul  .■miirvHimi  timx  \u  a  ttanxnboMd  ten 

d :  c  rHiulur  InBltntkMi  * 
inrtliu;  f,  tin-  Miiiie  of  the  fnilmii;  a.  round  oel Is  partly  within  Hi.-  i' 

n  the  irut»r  and  the  I ut i run  ;  ft,  different  form*  of  for- 
mative <>  lis.    MaipiMed  3UU  diameter*. 


J 


Jtorderof  a  recent  hTnorrtiajrlc  infarct  "f  the  lnrur.    fMWter'*  fluid :  hematoxylin:  eoaln.> 
!iiick«n?d  alveular  septa,  wham  capillaries  with  brallne  thrombi :   h,  nucleated  t^pta ; 

r.  >m.-i5  nii^)  wnti  r^i  ttinniihi;  n,  d„  alveoli  filled  with  i  emulated  b] i.  e,  BMno-oaUuMr  efcadntn 

■-oil.    Magnified  100  diameters. 
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arise  strings  and  tlireads  of  connective  tissue,  which  erosi  the  li 
<>f  the  vessel*    QaJciflcatioa  of  the  parti  ofthroinhi  which  ai 
placed  by  connective  tissue  leads  to  the  formation  of  raaealar  calculi. 

Necrotic  tissues,  which  cannot  be  sequestrated  and  discharge 
nally,  are  also  replaced   by  vascular  connective  tissue  that  K 
changed  into  cicatricial  tissue;   and  this  replacement 
iu  the  h:ilw  way  as  in  the  case  ol  tin*  fibrinous  »  and  thr 

A  preliminary  condition  for  this  replacement   is  that  the  OCXS 
shall  contain  no  substances  (bacteria)  which  hinder  I  ttssffl  -prolifera- 
tion and  prodnce  aerem  inflammation.     For  the  rest,  it  is  if' 
how  the  necrosis  has  occurred,  and  whether  the  necrotic  I 
from  exudate  Off  IB  infiltrated  with  exudate  or  blood 
I'nder  these  conditions  the  first  phenomenon  leading  to  heal 
following:   the  inflammatory  infiltration  (<  )  in  the  netghboi 
necrosis  becomes  associated  with  a  tissue-proliferation,  which 
granulation  tissue,  and  this  in  turn  gTQWS  toward  the  DSerosil 
*2<»4,  <(,  < »,  pushes  it  aside,  and  replaces  it.     If  this  process  is  no: 
turlied  by  any  influence,  eveu  extensive  bssne*necroaes  may  disappear 
in  the  OOnrSS  ol  weekl  Off  months,  and  l»e  replaee«l  by  com 
It  may  also  happen,  however,  that  certain  tis-  ist  al>sorption,  or 

that  tne  development  of  granulations  stops  so  early  thai 
/7/c  necrcftfl  per§itt  and  tin  n  becomt  calcifu 

W 'hen,  owing  to  an  inflammation  or  an  ischamia  within  an  organ, 
only  the  more  sensitive  elements  die— for  example,  the  epitbelia  or  the 
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nmsele-eells  — while  the  connective  tissue  is  preserved,  the  ahsorpt 
the  necrosis  is  performed  quickly,  and  in  a  short  time  tl 

or  oedbu  of  connective  tfrmu  (Fig.  2  m  which  the  §] 

tissue-elements  are  lacking. 
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Pus  is  quickly  assorted  from  small  abscesses,  and  ftfl  »A;/iv/  fig  <•'. 
ty  granulation  and  soar  tissue.      Large    amounts  of  pus  may  also  be 
BMorbed  horn  the 

lies      of      tli" 
|j   and  from  the 

hnf 

Abscesses  cause 
a  development  of 
granulations  in 
their  neighborhood, 

and  this  leads  to 
Ihe  formation  of  an 
absoBJS  membrane. 

The  cavity  may  be 
ol»l  iterated    by    the 

absorption 

;ihd 

ni  nw  ng  t<  igether  of 

tli»<  granulating  ab- 
BGees         membrane; 

hi i<1  so  the  abscess 

may  beal,  leaving  a 

scar    behind.       In- 

complete  absorption 
id  to  thick- 
s'   of    the   DOS, 

and  later  to  ciih'i/i- 

un  of  the  residue. 

lichening  of 

the  pus,  however, 
does  not  occur,  the 
abscess        remains, 

aud  may  increase  in  size  in  the  course  of  time  by  secretion  from  its  wall. 
Like  abscesses,  empyemata  may  heal  by  the  absorption  of  the  pus. 
At  the  time  of  absorption  the  tissues  inclosing  the  pus  produce  granu- 
lation and  cicatricial  tissues,  which  may  attain  considerable  size  when 
sorption  takes  a  long  time.     When  incompletely  Absorbed,  ttaiptf- 
niaif  calcify. 
Foreign  bodies,  so  far  as  they  are  capable  of  absorption  and  exert  no 
ifk  influence  on  their  environment,  are  dissolved  and  replaced  by 
connective  tissue  in  the  same  way  as  are  tissue-necroses  or  masses  of 
fibrin. 

till.  Phagocytosis  Occurring  in  the  Course  of  Inflammations,  and 
the  Formation  of  Giant  Cells. — Chemotaxis. 
Nil 
th 


Fro.  3ft.— Callosity  oflwart.    SMIon  thn»i«h  a  iniisolo  rrnbwula  that 
Iih*.  iin<i*Ttfom'  fltn«il«i  «l('geiu'ratiiin.       iMttller's    Muni  ;    hi»'Muil'«x01u.> 

•i,  todwrttom;  h,  mnarerae  wtlnti  <>f  n.muai  wio-iv lb ;  i 

t-taaua  byporptaii  r  i.  ti  in  ..>ii. :  d,  atropbic  mufl^e-eeUi  In 
perpluUc  connectlre  tlane;  e,  dense  nmnwUvt*  tteu**  wltbout  nudi 
uiiiM  k-«->Ml>;    ',  wins,  in  wnose  Deietiborhotxl  u  few  muscle-cell*  Mill  ns 
iiihIii  :   p  imiil  hlnnil  TiMrii ;   h,  flmtll-oaUed  iuHltnuhm.    Magnified  40 
tiametm. 


g  103.  When  small  foreign  bodies,  or  portions  or  particles  of  de- 
vitalized tissue,  are  found  in  the  human  body,  there  is  very  often  a 
marki  id  assembling  of  cells  at  their  place  of  deposition.  These  are,  first, 
which  have  migrated  from  the  vessels,  but  later  also  Hssue-ceUs 
fhnf  have  become  motile,  or  that  are  /rml if -rating,  wander  into  the  neigh- 
borhood of  the  foreign  body  or  of  the  remains  of  devitalized  tissue. 

According  to  the  researches  of  Leber,   Buchner,  Massart,  BoruVt, 
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<  iabritsehevvsky,  and  others,  it  is  certain  that  this  assembling  of  i 

parti;  brought  about  by  chemotaxis— i.e.,  by  an  attr; 

iluid  materials  derived  from  the  foreign  bodies  or  from  tin-  particle*  of 

devitalized  tissue;   but  doubtless  other  conditions  :il- 

enco  in  determining  the  spot  where  the  cells  are  t 

If  the  materials,  while  still  undissolved,   reach   tl«  •   of  the 

inutile  cells,  they  are  very  often  taken  up  by  them,  and  there  OOCQTJ 
phenomenon  which  is  termed  phagocytosis.     If  one  ol  proo- 

ess  under  the  microscope— which  is  easy  to  do,  if  tissue-lymph  that  haa 
been  taken  from  the  bog  and  that  is  rich  In  cells,  is  mixed  with  gran- 
ules of  soot — one  sees  that  the  motile  cells  pour  their  pn  ffoplaasn,  if  one 
may  use  the  expression,  around  the  foreign  bodies,  and  absorb  then) 
completely  into  their  protoplasm  bj  the  union  of  the  psendopodim  ex- 

4   ft.  h  r    i 


xi&SB^SKtk' 


'   b 


M.     (irmnuUl    (His    In  K  f<rt»  uf  <l>  Of  KM   limlu.      'Iiiwl    |.|i-|wi., 

oanlc  M'kl.>    .1,  iW'»ki-v.«*-i  with  blood;  6.  media:  e,  nrh.nfliiit  with  d, 

flla-wll*:  f,  tutx\ 

•to*  le  droplets ol  w ;  /i„  ruin •fnnu  wfSmm :  hi,  ptgmeotcd-fi«DUl«  spam*.    JtagnllfeO  WO qimmn, 

tended  over  the  bodies.    Aiming  the  foreign  bodies  that  ha  'rated 

from  the  outside,  which  are  particularly  often  taken  up  lo  the  leuco- 
cytes Off  tissu. -cells,  are  chiefly  the  forms  of 
soot),  which  are  taken  into  the  longs  with  the  respired  air,  and 
It  is  to  be  noted,  however,  that  phagocytosis  doss  not  occar  in  all  infec- 
tions pawed  by   bacteria,  but.  is  rather  Confined  to  special  infections* 

and  « ven  to  these  does  not  appear  is  all  stages  of  the  loss]  disssss, 

Ottg  the  debris  of  tissues  one  finds  most  often  fat-droplets  (1 
206,  h  ,  h  )  and  products  of  the  destruction  of  the  red  blood-corpm 
1  hiu-.  S06,  A .,  Ftg,  808,  <\  and  Pig.  102).  docta  of  destractios) 

niM\  be  tsksn  sp  by  the  ceils  until  tin  itasTed  with  tbsna  and  eon- 

verted  into  largo  granular  forms  that  are  termed  ftxttyymm  <and 

pigmented-<franuL  ties  fat  and  blood-pigment,  "' 

ments  of  tissue  also — as,  for  example,  particles  of  the  contractile  sul 
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Pig.  307.— Phagocytes  from  granulating  tis- 
sue with  Included  leucocytes  and  tnelr  frag- 
ments. (Corrosive  sublimate ;  Biondl's  stain- 
ing mixture.)  a.  Round  fibroblast  with  two 
leucocytes ;  b,  swollen  spindle-shaped  connec- 
tive-tissue cell  with  one  leucocyte;  c,  d,e, 
fibroblasts  with  fragments  of  leucocytes.  Mag- 
nified 500  diameters. 


stance  of  muscle-cells  or  of  elastic  tissue-fibres  or  even  of  fibrin — may 
be  taken  up  by  the  cells.  The  cells  which  take  up  all  these  substances 
are  principally  tissue-cells  in  luxuriant  proliferation — fibroblasts,  osteo- 
blasts, sarooblasts,  etc.  If  an  inflam- 
matory exudation  runs  its  course  at 
the  same  time  as  the  proliferation,  and 
if  the  proliferating  tissue  contains 
leucocytes,  these  may  also  be  taken  up 
by  the  phagocytes  (Kg.  207,  a,  6,  c). 

The  substances  taken  up  by  the 
phagocytes  may  be  partly  dissolved 
and  destroyed  within  the  cells;  and 
this  is  true  particularly  for  the  leuco- 
cytes, which  gradually  disappear  in- 
side of  the  cell-protoplasm  of  the  pha- 
gocytes (Fig.  207,  c,  rf,  e),  but  it  also 
holds  equally  for  various  fragments  of 
tissue,  except  blood-pigment  (Fig.  208,  c),  which  may  remain  a  long 
time  within  the  cells.  The  insoluble  substances  (soot)  behave  in  the 
same  way,  while  the  bacteria  taken  up  by  the  cells,  in  each  case  ac- 
cording to  their  vital  properties  and  the  condition  in  which  they  en- 
tered the  cells,  are  sometimes  dissolved  and  destroyed,  but  sometimes, 
on  the  other  hand,  remain  and  multiply  even  in  the  cells. 

The  cells  loaded  with  foreign  bodies  are  situated  at  first  at  the  place 
where  the  phagocytosis  occurred,  but  they  may  also  migrate  farther  and 
enter  the  lymphatic  circulation  (Fig.  206,  c)  and  the  lymph-glands  (Fig. 
208),  and  later  also  the  blood,  from  which  they  are  deposited  principally 
in  the  spleen,  marrow  of  bone,  and  liver  (cf.  §§17  and  18). 

If  the  foreign  bodies  which  have  penetrated  into  the  body  from  the 
exterior,  or  the  dying  or  already  necrotic  fragments  of  tissue,  are  too 
numerous  to  be  taken  up  by  leucocytes  or  proliferated  tissue-cells,  there 
form  very  often,  in  the  granulation  tissue  that  develops  in  their  neigh- 
borhood, polynuclear  giant  cells,  which  arrange  themselves  on  the  sur- 
face of  the  foreign  body 
or  the  superfluous  mass 
of  tissue,  exactly  as  this 
occurs  on  the  part  of  os- 
teoclasts under  physio- 
logical conditions  (Fig. 
209,  d).  If  the  bodies 
are  not  too  large  they 
may  be  still  taken  up  by 
these  polynuclear  cells; 
in  the  other  case  the  cells 
remain  attached  to  the 
surface  and  produce  the 
gradual  dissolution  of 
soluble  substances  (e.g., 
strands  of  catgut,  frag- 
ments of  dead  muscle- 
fibres).  It  sometimes  happens  that  mononuclear  cells  take  up  small 
foreign  bodies  into  their  interior,  and  after  this,  by  division,  their  nuclei 
become  polynuclear.  This  is  observed  most  often  after  the  inclusion  of 
bacteria  (lepra,  tuberculosis),  which  still  multiply  within  the  cells. 


Fig.   208.— Mass   of  plgmented-granule  spheres  In  a  lymphatic 
(Alcohol;  carmine.)    a.  Lymph-node:  b.  trabwula?  of  the 
;  e.  lymph-passage  with  piginented-granule  spheres. 
diameters. 


gland, 
lymphs 
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When  a  foreigu  body  iu  the  tissues  cannot  be  absorbed  it 
rounded  by  granulation  tissue  that  changes  later  into 
(Fig.  209,  b,  c),  and  in  this  way  becomes  encapsulated.     The  i-mltfera- 


in 


raj 


".-tnig*»  huh    BOCBPSttbUSd    la    Mit«  utuiwwus  fame,      (skofcell    MMSiuvk   lci.«n.i     ,».  Kurt 
ft,  Bbntrtw  Uaaue ;  r,  itrolltVnnluu  rnwiulaflon  Oman  ;  d,  (ImM  oatta,    Hngnffftl  «**  (Usamtrt. 

tion  may  be  very  slight,  however,  in  the  immediate  vi«  init\  «»f  smooth, 
completely  huolnble  substances  (glass  i>.  adsi. 

The  phenomena  •  ■  f  chcmot  ropism  at  chemotaxls —  i  •  iction  or 

•  iy  BkOtilfl  cells  bj  substances  soluble   In  water — were  first  observed  by  St  mill  aiul 
r.  who  ma  bea  particularly  on  uiyxoi 

filaments,  and  IWSJiningSporea       R  Buchlier,  Mas*: 

srln-wsky.    and    others    baVC   iboWB    that    t !i* -   leUCOt 

isfroptow  ox  cAamotaxfr)  >>r  repelled  iueyo/t>e  cAswoi 
Then  arc  particular  products  of  <lu^  vital  activity  of  nssion-funjrj 
Bordet,  Qabrltsebewsky)  or  bacterial  protein* — i.e.,  the  albuminoh 
terial  osllfl (Buohntr) — wliicln  great  dilation  (according  ' 

ol  ByoofiMiM  isKiiii  active  in  a  dilation  of  I  :8,0 

carding  feo  Bnohner,  this  property  ht- longs  also  to  ppo  ten  casein  bom  wheat 
legumin,  to  glue  from  bonen,  and  to  alkali  albuminate  from  i«-a*.  while  amnion 
rate,  irimethyiamin,  ammonia.  leueiu,tyro,dn.  area,  and  akatol  rxhiblt  i 
taxis. 

Phagocytosis  is  a  \  Ital  phenomenon  that  has  been  l«  tiaa  n 

been  made  Sba  mbjeot   of   Investigation.      Von   Recklinghausen,  F< 
Laagei  bans,  siavjausky,  von  Ins,  Ruppert,  Langhana,  RindfleiHch.  ;un!  .-titers  c-.tulm  i  -1 
qwrimanta  in  1 

lis  to  granules  oJ  I   the  disintegration  prod 

1874 1  mads  the  obaorratlon  that  the  fibroblasts  of  the  .p  and 

v  leucocytes.     It  is  to  ba  ■asnmed  that  one  has  in  this  phenomenon  o#« 
uutritinii— that  the  pi  digest  and  assimilate  tin-  leu 

indicated  by  the  feci  thai  pha|  itaJ  function  oi  be  first 

place  is  directed  to  tin-  taking  up  of  nutriment.     But  since  .1  phagocytosis  la  slsooav 
:    in  cells  which   give  off  substances  i  ••  tlic  .v.:. 

wandering  cells  load<  branea 

and  in  riaada,  and  I  the  substances  me:  e  may 

regard  phagocytosis  as  a  process  whicli  la  dire  U>  the  sscrvtlou  of  v< 

Blnce  the  year  tchaikoff  has  occupied  bin  i  parttenai 

fashion  with  p'h  Iso  introduced  this  n 

of  the  un*t  widely  spread   phenomena  in  the  wh<;.  I,  ai 

often  I  'bf  opinion  that  phagoc; 

■  istir  token  of  inflammation,    r 

r  dfssaai  prod  Msviei 

ipporl  in  the  actual  condiUone     Met 
in  putting  forward  his  definition  of  inflammation  a.s  a  battle  of  phug<«  j 
MM  prouean  phenomena  whh  >  en  term 

mat  ion  from  antiquity  oaarani,  and  Mima  Inflammation  only  a  alngli  ebosen  I 
process  to  which  be  bat  given  but  interest    If  one  starts  from  procesasc  thst  sre  rsj 

I  on  all  nflammstl 

In  which  ii"  -is  is  prenent  :  <n 

Foi  ihr  n>i,  it    in  to  be  n-mark.  .uo- 

•lis   is  a  n    (hat   ofl  n<>ii-inil.. 

proceaaes(e.g.,  within  tomors).     Finally,  one  cei  ny  appearance 
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of  I  struggle,  since  in  the  taking  up  of  cinnabar  or  soot  or  fragments  of  red  blood- 

-  every  possibility  of  resistance  on  the  part  oJ  that  whit  h 

\m  d  -  i.     Aifl  •  i  bacteria  are  taken  up.  no  struggle  can  be 

observed,  at  least  in  t!  in  which  (as  actually  often  happens)  the  bacteria  are 

ik.-ii  up  w\  id  or  at  least  dv 


IV.  Chronic  Inflammations. 


104,  Inflammation  is  naturally  an  acute  process,  but  various  con- 

tioDfl  maj  oran  the  phem ma  ox  tis&iie-degeueratLoz]  Bad  exudation 

U:o  last  longer,  ami  1 1  j « *  inflammation  to  become  chroniO. 

The  cause  of  an  inflammation  becoming  chronic  may  l»e  found,  in 

nli»'  finl  plane,  in  the  fact  that  in  Ifo  f  an  acute  inflammation 

<fm, nfts  occur  which  prevent  a  rapid  healing.     As  may  be  deduced  from 

th»<  foregoing,  ill  I  to!  tissue  and  tissue-necroses,  as  well  as 

targi  of  exudate   that 

are  difficult   to  Absorb,  act  in 

tin  When  necroiio  mass 

es  of  tissue  are  not  completely 
■orbable,  as   in  the  case  of 

lam  pieces  of  bone,  fchej  may 

iaoMd  be  sequestrated,  but  they 

then    persist   as   sequestra  for 

years  (Fig.  210,  o),  :md  main- 
tain   a    constant   inflammation. 

Wi  ocge  superficial  defect 

of  th*  integument  is  produced 

bj  a  barn,  granulations  develop, 

but  it   juav  be  months   before 

the  vrouuded  surface  is  skinned 
over  from  Ihe  edges  and  tin* 
process  thus  completed. 

A  further  cause  of    chronic 

inflammations  is  always  found 
in  repeated  injury  by  external  in- 
Thus,  lor  example, 
repeated  inhalation  of  dust  ma 
cause  chronic  inflammation  of 
tin-  fang;  repeated  friction  of  the 
skin  in  taste  a  chronic 

inflammation  of  tit-*  part;  and 
repeated    pathological     altera- 

'  be   stomach-cont 
may  promote    inflammation  of 

th<  li.       In  the  canals  of 

tlio  bod/  in  winch  concreHona 
form,  these  Latl  i  be  a 

cause  of  las  >ns. 

When    unfovorabl     nutritive 

•  ust  in  a  tisane     •   _'  .  great  congestion — these  may  also  en- 

D  align!  external  influeiio's,  that  under  normal  conditions  pro- 

no  inflammation  or  one  that  soon  stops,  to  set  up  ulceration  with- 

to  heal.     In  this  way,  for  example,  chronic  ulcers  of 

the  leg  may  ooenr. 


Km.    -t<>.      N«iTinLs    >>f   llftt»-tl    Vi-hi-  III    tl»' 

lower  pari  irmta  "t  tbe  Femur,    o,  taqocs- 

inim;    b,  ..  the  opening   in  tbe  thickened 

done.     lAloilml  (•reinumioD.     Reduced  to  iw->-ilin>b 
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Fwj.  £11. — Sivtlun    of   n   irtooe-rutter'i  luntf    wit*    tmiodjo- 
lllimii*     rvxiiil**.       i  Alcohol:    plcnmrnilh' 
linuip  >.f  n>>-  uial  luiiif-tt^u*-;   r.  pulmonary 

ttmae.  thickened,  but  Mill  coiiutDliitf  bnnicbl,  vcmMs,  tod  •  few 
alveoll.    MiigTiinetl  9  JUini.i.'i>. 


Infection*  are  also  a  frequent  cause  of  chrouic  inflammations,  i 
cially  those  fay  factoid  ""</  moif&&t,  (Thick   multiply  in  |h(  and  i 

constantly  produce  new  inflammatory  irritation.     The   innainu 

which  the 
tinguished     from 

flii<tl.\     1».\     tin-     f.ut     th* 
thej  often  h 

character,  ana  : 
farther  fact  thai  t 
neaastssee  bj    \»u\  of 
I\  mphatic  \«ssels  at: 
bZood 

Fin  niton*  *"■ 

.ttfinns  fmiu  a  last   cause  — 
Thej    ad    | 
the  Iridneya  and  ln»-r,  and 

ibnted    . 
t"  the  introduction  int 

ism,  bhroogh  the  In- 
testinal canal  lon^s 
or  even  the  !1 
substances  that    are    inju- 
rs   to    the    "ixaiui  af- 
fected or  to  others;    or  to  tlie  production  in  the  body    it  di»- 
turbanees  of  the  processes  of  metabolism,  of  injurious  Mibstaness,  so 
that  there  is  a  chxflric  oym'tVifogfeflffi 

i  105.  The  forms  of  chronic  inflammation  i  mined  parti 

their  fundamental  causes,  partly  by  the  nature  of  the 

The  remains  of  acute  proa  thej  aft 

datel  and  tissue-necroses,  lead,  when  net  complicated  by  Bpecr 
ti ona,  to  an  inflammatory  tissue-proliferation.     Pof  tin*  ESSft,  inflam- 
matory hypertrophies  of  connective  tissue  result  frOB  H  chrouic 

irritationa    of    the 

mpICj  ohrOtdfl  it- 
ritation  of  the  inns  b\  //e 
deposition  of  siont-ilnsi  may 
lead     t<-    a 

hypertrophy  in  tin  lung,  which 
essentially    characterised 

fag  tin-  formation  of  .■uvuui- 
8orih«-<l  nodules  (Fig,  211, 
ti),  but  occurs  als.i  part]  J  IB 
lh"   form    of  a  diffuse  h.\  pSP- 

trophy  I    ntinued  unri- 

tstmg  conditions  intheneigh- 
borhood  ol  the  ofifices  of 
the  orogsnitsJ  eppsrstns. 
irbere  they  arc  maintained 
the  discharge  of  [rritat- 
Kaot0  leoretions,  often  lead  to 
the  formation  of  acuminate  condition  fthopav 

pilhs,  in  which  the  inflamed  and  Infiltrated  papilue,  with  their  rcsacils, 
enlarge  (Fig,  212,  a,  b)  and  often  bJs<  into  brai 
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Frequently  repeated  and  rather  persistent  mild  inflammations  of  the 

skiu  and  subcutaneous  tissue,  which  are  caused  by  mechanical  lesions, 

"by  parasites,  or  by  any  other  continued  irritation,  may  also  often,  when 

jiiire  a  considerable  extent,   lead  to  diffuse  connective-tissue 

hypertrophy,  which  La  known  as  elephantiasis, 

Inflammatory  growths  of  the  periosteum  and  medulla  of  bom*,  which 
teed  to  pathological  new  formation  >>f  bone,  or  a  hyperostosis  (Fig.  2X8), 
may  be  caused  both  by  DOH-specific  irritations — e.g.,  by  inflammations 
which  run  their  course  in  the  neighborhood 
of  chronic  ulcers — and  b J  specific  infections, 
as  the  syphilitic  and  tuberculous. 

Chronic  catarrhs  of  mucous  membranes 
are  sometimes  caused  by  specific  infections 
(gouorrhoa.  ftuberculoeis),  sometimes  by  a 
a«epecinc  injury  (concretions,  pathological 
changes  in  the  contents  of  stomach  and  in- 
.  sometimes  by  continued  disturban- 
ces of  th«j  circulation  (congestions). 

Chronic    abscesses  generally  result  from 
acute  abscesses,  and   have  the  same  etiol- 
.  but  may  also  develop  more  gradually, 
I  are  then  caused  by  special   infeoti 
generally     tuberculosis     or     actinomyooeia. 
Fhey    ate    usually    limited    externally   by    B 
cnm-ctive-tissne    membrane     covered    with 
iidations,  and  may  increase  in  size  partly 
»  oration  of  pus  from  the  abscess-wall, 
partly  by  the  destruction  of  the  wall  and  its 
neighborhood.     Progressive  enlargement  to- 
ward the  deep-lying  parts  leads  to  the  for- 
ination  of  burrowing  or  congestive  abscesses. 
Tbeir  increas<- in  si/..  [a  really  always  t«>  be 
j*scril>ed  to  the  persistence  of  the  infection. 
Perforation    into   neighboring  tissues    leads 
'rdingly,  als<»,   to   new    infectious   inrlam- 

The  tuberculous  and  actiuoim  <*«»tic  forms 
of  chronic    abscess  are  distinguished   from 

partly  by  the    peculiar   quality  of  the 

pus,  p'trtl\  by  I  construction  «»f  the 

membrane    (see     Tuberculosis     and 
Actinomycosis  in  Chapter  IX.). 

Chronic  ulcers  are    generally    caused   by 
speeihY     infections     (tuberculosis,     syphilis, 
glanders),   but  non-specific    harmful    factors 
also  lead  tochronic  ulceration  in  tissue  which 
illy   susceptible  to  such   ulceration. 
Thus  chronic  congestions  in  the  vascular  system  <<f  the  leg  may  in- 
re  with  the  healing  of  ulcers  caused  by  any  mechanical  influence 
that  ma>   have  been  e.\»-rted  under  the  ordinary  conditions  of  the  leg. 
In  the  same  way   the  peculiar  qualities  oi   the  stomach-contents  may 
tin1  healing  o!  an  ulcer  of  the  stomach.     When  healing  begins 
it  tlit*  1  >order  of  an  ulcer,  while  the  ulceration  advances  at  other  parts, 
the  ulcer  is  termed  serpiginoiis.     Active  growth  of  granulation  tissue  in 
17 
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INFLAMMATIONS. 

an  nicer  leads  to  the  formation  of  au  tilt  tfum  hypertrophi* 

dense,  callous,  gristly  induration  <>l  fche  edge  and  base  leads  to  the  for- 
mation of  an  ulcus  oallosum,  or  mdoUns,  <>r  atonu  um. 

Chronic  granulation  growths  (granulation-)  which  persist  as  .such 
a  longer  or  shorter  time,  without  undergoing  ouufumion  into  connective 


Fwi.  oil   tin'  mucom  rge   intestine. 

(Alcohol :  a!  1 1  rtg  sukxmb ; 

taucom;  </,  uuuK-iilurfe ;  e,  uuimus  tuetnbrune  entnvl?  atn>|>Iiktl.     M 

tissue,  reach,  nudes  various  specific  infections,  conditions  in  which  they 
are  best  known  as  tub  iphUis,  leprosy,  glanders,  rktnoBcleromOf 

and  actinomycosis.  Since  the  granulations,  in  these  infectious,  often 
produce  spongy  growths  and  tnmor-like  formations,  fcbej  are  also  called 
fungous  granulations  or  car©  luxuriant,  and  infectious  granulation 
tumors  or  granulomata.     They  show  all  the  special  peculiarities  that 
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PlOi  I1&    imlumtlon  nmli»tp>phy  el  theTvnnl  ttWM  In  dirooJc  nephritis.    (Alcohol;  alum  can 
«,  Thickened  and  norous  nmvnuni  i  capaule;  b,  ncnnui  glomerular  veanefr :  c,  glomerulus  whon  \k.s<-uiar 
loops  are  partly  linpenueuHe  and   tiomoperieous.  uml   Its  epithelium  moaUy  lost:   <h  completely  m in*^*l 
glomerutu* ;  ',  bomofeneoui  meai  ol   ooatrttlation  Budded  vrttti  nuclei,  and  ooudaui 
O'ltlH'Sl'.  led  glomerular  epithelium;  g,  epithelium  fmm  the  capsule:   h.  collapsed  urlrmry 

tubule  with  atrophi*  ale  without  epithelium :  fc.  hyperplastic  connctiv-Mlwue 

wmnui ;  /.  collection  of  Ntuull  cells ;  r/n  normal,  somewhat  diluted  urinary  tubule;  n,  afferent  vessel ; 
Magnified  280 
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enable  one  to  recognize,  from  the  structure,  the  development  and  life- 
historj  of  the  grauulutitm  format  ions,  as  well  as  their  special  etiology 
(of.  Chapter  IX.).  It  should,  however,  be  mentioned  that  the  etiology 
of  some  grannlomftte  that  develop  in  the  skin  is  still  unknown. 

Chronic  inflammations,  in  which  atrophy  of  the  specific  tissue  is 
MtnHltod  with  hypertrophy  of  the  connective  tissue,  ;uv  ODBOTTod 
principally  iu  the  mucous  membrane  of  the  intestinal  canal,  and  in  the 
kidneys  aud  liver. 

In  the  intestinal  canal  tin'  cause  may  reside  both  in  specific  causes 
(dyaentoty)  aud  iu  non-specific  irritations,  which  are  set  lift  by  any  ab- 
normal property  of  the  contents  of  the  intestinal  canal,     The  epithelial 
01  mstituents  either  die,  under  manifestations  of  persistent  desquamation, 
while  the  connective  tissue  remains,  or  they  decay  at  the  same  time  as 
ttie  connective  tissue  on  which  they  are  situated  undergoes  necrosis  and 


•  onnwtlve-dMUi  hvi*<n'li»*ia  and  development  of  bile-durte  In  ohrnnK'  h<>puUrK    (Aloohol ; 
i.,.i,ul.^,,r  Hm-  liver;   '-.  In  i  *n»ln>tle  periportal  oiiui'.tivM  t^MK-;   o,  »l<i  bile-ducts; 
rfomaiM  bllc-durts;  e.  ouUwUtm  of  ntuuli  ••His.    Mutfiiir)i-<l  rt'dtiuuelero. 


action.     The  final  result  is  a  mucous  membrane  (Fig.  214)  which 
contains  either  no  glands  (e)  or  only  rudimentary  ones  (a). 

In  the  liver  and  kidneys  the  chronic  intiummsitions  that  lead  fco 
atmpli\  and  induration,  and  whose  results  are  called  cirrhosis  of  the 
liver  and  indurated  contracted  kidneys,  are  hematogenous  diseases,  so 
far  as  Ihey  d<»  not  depend  on  disturbances  in  the  domain  of  the  excretory 

-  (obstruction,  formation  of  concretions),  and  are  caused  partly  by 
infect  by   intoxications,     They  be^in  either  acutely  or  more 

'iously,  and  are  characterized  by  atrophy  and  defeneration  of  the 
glandular  tissue  (Fig.  215,  //,  i),  by  hypertrophy  of  the  connective 
tissue  (Kg.  215,  ".  /.,  and  Fig.  216,  6),  by  cellular  infiltration,  by  the 
formation  of  granulations  <Fig.  215,  /,  and  Fig.  21fi,  e),  by  obliteration 
of  old  vessels  ^Fig.  215,  c,  d,)  and  by  the  formation  of  new  vessels.  In 
the  li\er  there  is  often  also  the  formation  of  new  bile-ducts  (Fig.  21f>, 
d } ,  which,  however,  for  the  greater  part  do  not  perform  their  function. 


CHAPTER  VII. 
Tumors. 

I.  General  Considerations. 

§  106.  A  neoplasm,  or  spontaneous  new  growth,  or  tumor  in  the 

narrower  sense,  is  a  new  formation  of  tissue,  not  produced  by  infection, 
which  has  an  atypical  structure,  serves  no  useful  purpose  in  the  organ- 
ism, and  to  whose  growth  there  is  no  definite  characteristic  termination. 
The  outward  appearance  of  a  tumor  is  atypical  no  less  than  its  internal 
structure,  for  a  true  tumor  differs  more  or  less  in  its  make-up  from  that 
of  a  normal  organ.  If  this  difference  is  slight,  the  tumor  closely  re- 
sembles an  hypertrophy  of  tissue.  In  certain  instances  this  resemblance 
may  be  so  close  that  one  cannot  say  with  certainty  whether  the  new 
growth  of  tissue  should  be  called  a  tumor  or  an  hypertrophy. 

Tumors  may  develop  in  every  tissue  of  the  body  which  is  capable  of 
growth.  They  arise  from  a  proliferation  of  the  fixed  cells  of  the  part, 
and  with  the  process  is  associated  the  formation  of  new  blood-vessels. 
Frequently  also  there  is  a  migration  of  leucocytes  into  the  tumor  tissue, 
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Fro.  217.— Tissue  taken  from  a  -mammary  carcinoma,  with  numerous  figures  which  show  nuclear  sub- 
division in  the  different  phases  of  the  mitosis.  (Staining  with  Flemming's  safranin.)  a,  Stroma;  6,  epi- 
thelial plugs.    Magnified  500  diameters. 

but  this  is  not  an  essential  part  of  the  process.  The  steps  of  cell-divi- 
sion and  formation  of  new  blood-vessels  are  the  same  as  those  described 
in  §  83  and  §  88— i.e.,  the  cells  divide  by  karyomitosis,  and  the  new 
vessels  are  formed  from  sprouts  which  shoot  out  from  the  growing  cells 
of  the  existing  vessels.  The  mitotic  forms  are  usually  typical  (Fig. 
217,  b),  but  there  are  also  many  atypical  forms,  asymmetrical  divisions, 
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nuclear  figures  with  abnormally  large  chromatin  masses  (the  so-called 
nit  mitoses*,  plurlpolar  mitoses,  and  finally  examples  of  nuclear  frag- 
tatiMii  {ft.  c:  si,  Figs.  14*3  to  150)  and  of  direct  segmentation, 
When  developed  a  tumor  ifl  for  the  most  part  sharply  defined fmm  the 
but  the  opposite  may   be  true.     Moreover,   sen 
.',  •     entirety  may  be  changed  into  a  single  tumor,  or  oonsi/derable 
rtions  of  (issue  which  are  not  sharply  marked  oWfrom  their  surrounding 
may  take  on  (he  character  of  a  tumor.     JJy  the  degeneration  of 
masses  of  tumor  tissue,  ulcere  frequently  arise. 

The  difference  in  structure  between  tumors  and  physiological  tissue 
is  usually  evident  to  the  naked  eye;  but  there  are  also  tumors  which  so 
resemble  the  part  from  which  they  spring  that  the  difference  is  to  be 
made  out  only  by  the  most  exact  examination. 

Tumor*  tlmt  have  weUrdeftied  boundaries  are  generally  modular  (Fig. 

-J  -  3   219,  d,  e .   Fig.  220,  a) ;  and  the  aize'of  the  nodttks  vai 

according  to  the  character  of  the  tumor  and  the  stage  of  development  at 

the  time  of  examination,  from  the  smallest  visible  speck  to  a  mass  of 

mi  t\\( nt\  t<<  sixty   pounds  OT  more.     If  nodular  tumors  grow  on  the 

■orface  of  an  organ  they  often  take  on  the  form  of  a  sponge  (Fig.  'ilH, 

ti)  <>r  of  a  polyp,  and  are  named  accordingly  fungous  or  polypoid  tumor*, 
If  ji  new  growth  develops  on  the  surface  of  tlie  mucous  membrane  Of  the 
■kin,  and  the  papilbc  there  present  divide  or  new  papilla*  are  developed, 
•wo  have  warty,  verrucosa  or  papillary  tumors,  or  papuhmata,  A  further 
development  of  the  papillary  structure  gives  a  dendritic  or  oaulifl& 

Tumors  usually  develop  from  small  beginnings.  It  is  a  compara- 
tively rar «  thing  for  one  to  develop  from  a  number  of  centres  scattered 
diffusely  throughout  an  entire  organ.  At  one  time  their  growth  may 
be  quite  rapid,  while  at  another  it  advances  slowly  and  with  occasional 
periods  of  quiescence.  In  some  instances  a  tumor  may  remain  perfectly 
>piiet  and  unchanged  for  a  period  of  several  years,  and  then  suddenly 
itinav  take  on  an  aetive  growth. 

lie,  structure  of  a  tumor  is  determined  by  the  tissue  from  widen  it 
:  and  although  true  tumors  always  show  an  atypical  character,  yet 
they  also  possess  certain  of  the  features  of  their  parent-tissues. 

1  may  be  divided  into  three  groups  according  to  their  structure 
and  their  genesis.  The  three  are,  a  mnnective-tissue  group,  am  tp&ksUal 
group,  and  finally  a  group  containing  teratoid  tumors  aud  cysts.  It 
shoal. 1  be  remembered,  however,  that  many  forms  of  tumor  maybe 
dlaflfliftfld  as  belonging  at  the  same  time  to  two  or  even  to  three  groups, 
according  to  the  point  of  view  which  is  adopted. 

The  connective-tissue  tumors,  which  are  often  called  histr>i<l  honors, 
are  made  up  of  tissues  which  sometimes  resemble,  in  their  structure,  the 
onective  tissue  of  an  adult,  and  sometimes  that  of  the  mesoderm;  and, 
as  a  matter  of  fact,  they  may  take  their  origin  from  mesodermal  con- 
tissue.     Usually  the  tumors  which  spring  from  the  component 
if  the  nervous  system— from  the  cells  of  tlie  glia,  as  well  as  from 
>>se  of  the  ganglia — are  classed  in  this  group;  sines  in  their  structure 
they  come  much  closer  to  the  connective-tissue  than  they  do  to  the  epi- 
thelial tumors. 

The  differences  in  the  types  of  connective-tissue  tumors  are  due  to 
difl  in  their  framework,  in  part  also  to  differences  in  the  cells. 

If  a  tumor  is  rich  in  cells  while  its  framework  is  poorly  developed,  it  is 
soft  and  is  reckoned  among  the  sarcomata.     Very  soft  forms  are  spoken 
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of  m  <n<iltflfa,->{  or  fungous.  Miaed  Uanon  contain  several  different 
kinds  of  connective  tissue. 

Epithelial  tumors  are  composed  of  cells  which 
epithelial  cells  or  of  gland-cells,  and  alsf)  of  ftAPllfHlVfl  tieaiM  VBM  i« 
provided  with  blood-vessels;  and  the  two  are  arranged  in  such  a  manner 
that  the  connective-tissue  forms  a  support  or  network.,  in  the  mil hi 

which  the  cells  result- 
ing from  the  prolifera- 
tiOD  of    the  epithelial 
oils  ox  the  gland-cells 
are  grouped  in  a  q 
c  i  a  1    manner.     Inaa- 
moefa  as  this  aiTMjp- 
uii  ut    of    the     tissues 
gives  to  these  tumon 
a  structure  which   re- 
minds one  <>f  that  of  a 
gland,   they  ar> 
spoken  of  .« 
tumors— s  designation 
which  plaa  in 

contract  with   t! 
bold  connect  iw  -  tissue 
tumors.       Attention 
should  1m>  called,  how- 
•  |  iat 

■lain  kmnon  which 
are   reckoned    ami 

the  ^ue 

tumors  (viz.,  the  sar- 
comata), possess  an 
organoid  struct*. 

The  cells  widen 
give  the  epithelial  tumors  their  especial  character  spring  from  • 
the  ectoderm  or  the  entoderm,  or  from  the  glands  derived  from  ti 
or  it  may  he  from  the  mesodermal  epithelial  layer  of  the  pericardia]  or 
plenro-petritoneal  cavities,  or  from  the  glands  which  are  develoi 
this   layer— nam  ply,    the    kidneys,    suprarenal   capsules,    and    genital 
glands.     SiH'li  tumors  often  show  more  or  I  tl\  tin-   est 

characteristics  of  the  parent  tissue  from  which  they  ar«-  derifi 

Soft  epithelial  tumors  which  are  rich  in  cells  are  als->  calli 
lory  cm* 

'Teratoid  tumors  and  cysts  form  a  group  whose  especial  oharai 
istie  in  the  fact  that  they  may  contain  the  most  varying  kinds  of  tisane, 

derived  from  all  three  layers  of  the  embryo;  and  also  the  fad  thai  the 

tumors  come  in  places  where  the  tisane  which  th<-.\  OOntaiB  is  not 
normally  found.  Tumors,  therefore,  which  according  to  their  structure 
might  lie  counted  En  one  Of  the.  other  groups,  may  1*  considered  as  tera- 
tomata  on  acconut  of  tleir  situation.     The  class  is  also  mat  dude 

tions  which,  according  to  their  structure,  origin,  and  phj  si 
relations,  ought  1 1 « > t  to  !»••  considered  as  tumor*  at  all. 

Tumors  usually  develop  singly;  but  it  alfr 
tain  system  ■  ■■  simultaneously  or  one  after  the  other,  there  «ill 

appeal  ■  Rreat  number  of  tumors  of  the  same  sort,  so  that  we  must 


rio.218.-Sponjo*  carrlnonm  of  U*  oiurou*  membriw  -f  B»M» 
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assume  that  the  conditions  requisite  for  the  development  of  these 
tumors  are  present  in  the  different  parte  of  the  system  where  they  ap- 
pear. Sometimes  it  happens  that,  at  the  same  Bate,  there  appear  in 
different  parts  of  the  body  two  entirely  different  varieties  of  tumor,  which 
stand  in  n<»  relation  to  each  other,  and  whose  simultaneous  appearance 
is  purely  Moidantftl. 

Tim  termination  Df  What   should  be  included   under   the    tana    tumor   is 

sen  ad  consequently  the  word  is  used  by  different  autha 

enily.     I  bold  it  advisable,  ami  warranted  by  the  characteristics ol  the  lite  of  the  uew 

growths  whii  li  we  are  about  lode:  fx tumors  all  hyperplastic  swell- 

ntion  cysts  which  art-  purely  retention  cysts  and  .show  no  Independent 
ptneut.     Ami  furthermore,  according  to  my  view,  all  increase  of  tissue  de- 
■■II  the  presence  of  parasites  or  upon  infection  la  to  be  excluded  from  the 
omain  ol  tumors;  and  so  also  should  the  infectious  granulation  growths  which  occur  in 
ranecUon  with   I  els,  syphilis,  leprosy,  etc.,  be  excluded.     If  it  should  be 

approved — which  so  far  has  not  yet  been  done — that  BOOM  of  tin-  new  growths  now  reckoned 
swoii  helial  uunoraars  canaed  by  laisi  Lion,  then  we  moat  exclude  these  also  from 

f  true  tumors. 
eulhotS  d  prominence  to  the  atypical  structure  of  tumors  as 

■is  b  ••■I  npoD.    This  la  especially  the  case  with  those  tumors  which  are  similar 

<snn  bom  wh lob  they  spring,  i  b  may  therefore  be  called  hninoopiaeiic 

Hut,  even  in  these  tunims  (cbondrometa,  oataomata,  fibromata,  etc.),  there  are 
variations  from  the  normal  in  microscopical  rind  in  coarse  structure,  as  well  as  in  out- 
ward  appearanos;    and,  besides,  the  proliferations  doi  to  infective  inflammation  nniy 
I  umora  in  their  structure.     It  is  therefore  not  always  easy  to  determine 
growth  is  a  tumor  or  not. 
nors  are  in  00  sfttl   to  Che  organism,  as  hyp*  may  be,  and  a 

ot  have  the  special  function  oi  the  tissue  from  which  it  originates,     Hence 
.  can  in  no  way  be  looked  upon  as  serviceable  new  formations  of  tissue.     In  certain 
,<>rs  the  processes  of  secretion  may  go  OH,     Thus  epithelial  tumors  may  manufac- 
■   h  inv  or  colloid  i  byroid  tmuora),  or  biliary  pigments  (hepatic 

may  take  place  in  tnei  lilies;   but  from  these 

fact*  w<-   ii.tr.ly  conclude  that   nils  in  tumors  which  do  not  differ  loo  deeidodh 

be  pan-nt  tissue  may  retain  their  functional  activities  in  a  certain  degree  from  genets* 

|0  generation.     The  inference  that   the  organism  has  been  enriched  by  SOW  service- 
similar  to  the  tissue  produced  by  hypertrophy  from  work,  is  wholly  without 
lion  ;   for  the  products  are  generally  of  up  OSS  to  the  body,  or  if  it  is  conceivable 
.  as  in  the  case  of  colloid  material  or  bile,  yet  their  value  is  cer- 
far  below  that  of  the  normal  material. 

he  tumors  which  spring  from  the  mesodermal  epithelium  of  the  serous  membranes 

the  glands  which  originate  from  this  epithelium,  are  also  reckoned  as  epithelial 

•  is  is  jtistitiol  b  thiit  the  tumors  which  originate  from  this  epithe- 

ttomare  in  structure  and  In  clinical  characteristics  very  like  those  which  spring  bom 

a  and  entoderm     I  have  considered  the  question  whether  It  would  not  be 

isemann  has  proposed)  to  reckon  among  the  epithelial  tumors  (i.e., 

bdenomsts  and  carcinomats)  such  tumors  as  have  a  network  of  connective 

led  with  proliferated  endothelial  ceUi  from  blood- or  lymph- 

l;i  t ,iv Of  of  this  plan   may  be  mentioned  the  similarity  of  structure,  and  also 

ihat  the  endothelium  of  the  vessels  Is  frequently  referred  to  as  mesodermal  epi- 

D.     The  following  facts,  on  the  other  hand,  militate  against  the  plan  :    first,  that 

n  endothelioma  has  been  generally  accepted ;  second,  that  the  behavior  of  the 

""eraod  endothelium  of  the  blood-  and  lymph-vessels  is  quite  difhr.ui  from  that  of 

ilium;   and,  bat  in  many  tumors  it  is  impossible  to  tell  theproda 

us  of  the  blood-  or  lymph-vessels,  from  those  ot  the  come 

ral  nervous  system  (cliomata  aud  ganglionic  mm, 
mau)  are  n  anective-tlssue  tumors,  a  mistake  is  committed,  inasmuch  as 

lion  and  glia  cells  d t  spring  from  the  mesoderm  but  from  the  ectoderm, 

present  modified  ectodermal  epithelium.    Nevertheless,  the  oharai 
central  nervous  >  mors  which  arise  from  it,  laauch  that  i 

ter  toclas  Aith  the  connective-tissue  tumors  than  with  the  epithelial  01 

The  etiology  of  tumors  i»  by  no  means  uniform,  and  often  can- 
lot  be  determined  with  certaiutv.    But  in  mi  et  cases  the  conditions  under 
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which  the  new  growth  appeared  can  be  raven,  and  we  may  therefore. 
tiding  to  tln-ir  origin,  establi-.  !  groups  of  tamofs* 

(ha    ifiuuj)  nf  fiiniins  arise*  from  BOitu    localized  predispoeiiion  of  the 
\ctly  congenital  nature,  and  we  maj    {• 
them  as  local  mafyormationa  oftuaue.    Thej  either  develop  during  intra- 
uterine life,  and  are  therefore  present  at  birth,  or  thej  develop  during 
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Fiti.-MW     fnmnnr  mncrr  of  tin'  ccnll-Maddor  wtttl  an  tmpaotod  atone  la  (in  "4*1  i 

thi>>iu?li  Un<  nll-Maddcr  .ni.l  liver,    a,  I.lvi-r ;  t;  du 

nitrated  with  imaci-i  ;  r.  mowrvcB  Inalu-Htlon   In  the   nettfhburinit  Uvi«r-t»»ue:   i,  r-  ' 
is  mounted  will)  auoef  and  uUittvnt  U>  the  nwt  of  me  new  umjwtli.    U.lfc  »l*\> 

extra-uterine  life,  in  the  period  of  childhood  or  later;  in  whnh  case 
traumatism  not  infiv<|tmiitl\  famishes  the  immediate 
beginning  06  the  development  of  tin*  tumors. 

To  this,  group  belong  the  osteomata,  chontlromat.-t.  angi< 
mata,  fibromata  (nerve-  aud  skin-fibromata  1  udenoi 

Furthermore,  many   teratoid  tumors  and   cysts  must  ;ds<>  be   pla<  • 
thlB  group,  inasmuch   as  they  will  lie  found.  <»n    closer  <\aminati 

-.lit  tin",  following  conditions;    residua  of  foetal  formaHoi 

transposition  or  a  monogerminal  implantation  of  the  germs  of  <■- 
tissues;  an  implantation  of  rudimentary  portionsol  a  twinembr 

initial  implantation;  and  probably  also  path ologiosl  prolii 
of  male  or  female  sexual  cells. 

A 9tcond group  pedofter  trauma 

it  is  reckoned  that  such  a  traumatic  origii 
in  from  seven  to  fourteen  per  cent,  of  th< 
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single  injury,  as  a  stab  or  a  blow  or  a  crushing  or  a  fracture ;  or  it  may 
be  a  repeated  mechanical  irritation,  like  that  due  to  rubbing,  scratching, 
etc. 

In  a  third  group  of  cases  the  development  of  the  new  growth  follows  an 
inflammation,  especially  if  accompanied  by  ulceration  and  the  formation  of 
a  scar.  This  inflammation  and  ulceration  may  or  may  not  owe  their 
origin  to  some  specific  injurious  influence.  Cancer  of  the  gall-bladder, 
for  example  (Fig.  219,  d,  e),  occurs  almost  invariably  in  gall-bladders 
which  contained  gall-stones,  and  which  therefore  have  been  the  seat  of 
chronic  inflammation.  Cancer  of  the  stomach  may  form  in  the  edge  of 
an  ulcer  or  in  its  scar-tissue  after  it  has  healed.  Sometimes  cancer  de- 
velops in  the  skin,  or  in  the  mucous  membrane  of  the  pharynx  or  larynx, 
in  the  base  of  a  tuberculous  or  syphilitic  granuloma,  or  in  the  scar  which 
follows  one  of  these  processes. 

The  tumors  of  a  fourth  group  seem  to  owe  their  development  to  the  un- 
equal atrophy  of  the  elements  ivhich  make  up  a  tissue,  as  a  result  of  ivhich 
certain  opposing  forces  are  removed  or  lessened.  This  is  especially  true 
of  epithelial  growths  (cancers),  developed  either  in  advanced  age  or 
in  organs  which,  having  just  passed  through  a  period  of  increased 
functional  activity,  are  undergoing  atrophy.  In  this  way  we  can  ex- 
plain the  development  of  cancer  of  the  skin,  for  example,  by  saying  that 
the  connective  tissue  of  the  skin  is  undergoing  a  certain  atrophy,  which 
is  connected  with  relaxation  of  its  strata,  while  the  epithelium  is  still 
possessed  of  its  full  power  of  reproduction. 

Cohnheim  formerly  advanced  the  theory  that  all  true  tumors  grew  from  distinct 
tumor-tissues,  which  were  only  persisting  centres  of  embryonic  tissue.  This  view  re- 
ceives no  support,  either  from  the  results  of  clinical  observation  or  from  those  of  ana- 
tomical investigation  of  the  tissues. 

That  the  etiology  of  tumors  is  not  always  the  same  is  shown  by  the  variety  of  the 
conditions  under  which  they  arise. 

It  is  hard  to  say  what  is  the  nature  of  the  influence  which  causes  the  cells  to  produce 
an  atypical  form  of  tissue.  In  this  connection  one  is  likely  to  think,  at  first,  of  the 
causes  which  underlie  hypertrophy  and  regeneration  of  tissue.  There  are,  on  the  one 
hand,  special  congenital  predisposing  influences,  or  the  various  irritations  which  stimu- 
late the  formative  activity  of  the  cells ;  and,  on  the  other,  those  influences  which  tend 
to  lessen  or  even  to  remove  the  hindrances  to  growth.  But  it  still  remains  a  puzzle  why 
tissues  which  are  not  typical  should  be  produced,  and  should  so  participate  in  the  devel- 
opment of  the  organism  that  they  can  be  considered  as  playing  a  useful  part.  In  their 
effort  to  explain  this  phenomenon,  which  is  associated  with  an  increase  in  the  capacity 
for  living  and  for  multiplying,  even  under  pathological  conditions  (including  that  in 
which  cells  gain  an  entrance  into  and  are  transported  through  the  lymph-  and  blood- 
channels),  many  authors  have  been  disposed  to  And  the  cause  in  the  presence  of  para- 
sites. But,  according  to  our  present  knowledge,  we  are  by  no  means  justified  in  attrib- 
uting the  development  of  true  tumors,  of  autonomous  new  growths,  to  the  influence  of 
parasites.  The  development  and  life-history  of  tumors  speak  against  this  hypothesis, 
and  so  does  especially  the  formation  of  metastases  ;  for  there  can  be  no  doubt  that  these 
metastatic  nodules  are  due  to  the  proliferation  of  living  tumor  cells  which  have  been 
carried  in  the  lymph  or  blood  stream. 

Ribbert  is  of  the  opinion  that  the  cause  of  the  pathological  proliferation  of  tissue 
which  leads  to  the  formation  of  a  tumor  is  the  separation  of  cells  or  groups  of  cells 
from  their  normal  connection  with  the  rest  of  the  body  ;  this  separation  taking  place 
either  before  birth  (during  some  disturbance  of  intra-uterine  growth)  or  afterward  as  the 
result  of  external  influences.  Nevertheless,  such  transplantations  or  separations  of  cell- 
masses  take  place  very  often  both  in  uterine  life  and  afterward  (e.g.,  after  the  infliction 
of  a  wound  or  as  the  result  of  the  formation  of  an  ulcer  ;  in  cicatrices;  in  infectious 
granulation-growths)  without  any  subsequent  development  of  a  tumor.  At  best,  such 
transplantations  of  tissue  constitute  only  one  of  the  predisposing  causes,  and  consequently 
some  additional  factor  will  still  be  necessary  if  the  atypical  progressive  growth  of  tissue 
— that  is,  the  development  of  a  tumor — is  to  be  started.  Besides,  the  development  of  a 
tumor  is  in  no  wise  dependent  on  a  transplantation  of  tissue.    It  can  just  as  well  start  in 
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normally  placed  cells — a  statement  which  can  be  directly  proved  in  the  case  of  epithelial 
tumors. 

Our  knowledge  of  the  cause  of  tumors  up  to  the  present  time  may  be  thus  summed 
up :  Hereditary  and  acquired  conditions  of  certain  cells  and  cell-groups,  which  express 
themselves  in  a  tendency  to  increased  formative  activity  and  to  the  production  of  atypi- 
cal tissue,  lead  to  the  formation  of  tumors.  This  growth  may  be  prepared  for,  favored, 
or  started  by  the  transplantation  of  cells  or  groups  of  cells ;  but  it  is  often  facilitated  by 
changes  that  take  place  in  the  neighborhood  of  the  cells  concerned.  No  general  reliable 
scheme  can  be  given  for  the  development  of  tumors.  The  relations  differ,  not  merely 
according  to  the  particular  type  of  tumor,  but  also  among  individual  cases  belonging  to 
the  same  type.  It  must  not  be  forgotten  that  the  formations  which  we  class  together  as 
tumors  have  a  very  different  significance,  and  many  of  them  ought  rather  to  be  classed 
under  other  headings  (malformations). 

§  108.  When  a  tumor  has  arisen  in  any  tissue  it  continues  to  grow 
independently.  The  tumor  draws  upon  the  vessels  of  the  neighboring 
tissue  for  its  nutrition,  or  it  may  grow  independently  by  division  of  its 


Jfto.  280.— Section  through  a  primary  carcinoma  of  the  liver,  a,  with  multiple  metastases,  b,  in  the  liven 
substance.    (Three-sevenths  life  size.) 

own  cells.  In  many  cases  the  tumor  increases  only  by  interstitial  ex- 
pansive growth,  and  the  neighboring  tissues  are  simply  displaced  and 
pressed  together.     In  other  cases  the  tumor  grows  by  infiltration,  and 

forces  its  way  into  the  intercellular  spaces  of  the  surrounding  tissues,  so 
that  new  territories  are  thus  brought  under  the  influence  of  the  tumor. 
By  this  process  a  part  of  the  cells  of  the  invaded  tissue  are  often  stimu- 
lated to  proliferation,  so  that  an  increase  of  the  tumor  takes  place  by  an 
oppositional  growth,  in  which  the  cells  both  of  the  tumor  and  of  the  sur- 
rounding tissue  take  part. 

The  characteristic  feature  of  growth  by  infiltration  consists  in  the 
involvement,  in  the  disease,  of  the  tissues  or  organs  which  bound  the  original 
site  of  the  tumor.  Moreover,  the  tissue  of  organs  which  are  simply  adjacent 
to  the  organ  originally  affected  may  become  involved  by  contiguity  (Fig. 
219,  e,  /).  If  tumor-cells  find  an  entrance  into  any  of  the  larger  cavities 
of  the*  body,  they  may  spread  on  its  surfaces  and  lead  to  the  develop- 
ment of  tumors. 

If,   in  the  process  of  infiltrative  growth,  a  tumor  breaks  into  a 
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lymph-vessel  or  a  blood-vessel  — something  which  alwa.\  08  in 

i  carcinomata  anil  sarcomata-   and  if  CfUt  <>(  the  tumor*  poe- 

lopmt  nt  escape  into  the  vessel,  tumor  metas- 
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U  to  follow;  that  lb,  there  is  likely  t  ivelnpmi 

mi,  >cted  daujchter-tumors.     These  secondary  tui  develop 

in  the  organ  in  which  the  primary  tumor  has  its  seat  ,  Imt 
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the\  usually  develop  rapidly  in  <«ther  OTgsns  as  well:  in  tin*  case  <>f  the 
1>  mph-vessela  in  the  lymph-glands,  and  in  the  case  «>f  the  blood-v<  ( 
in  tnose  organs  t<»  which  the  Living  celle  ied  hv  the  1>1<m><1  (of. 

g  18). 

The  secondary  tumors  are  developed  directly  from  the  transported 
tells.    In  metastasis  by  the  lymph-channels  thelviuph-v  first 

tilled  with  tumor-cells  widen  have  developed  from  the  transported  ceJVi 
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formed,  A&d  in   tins  u;i\    a   tumor  develops, 
form  ">f  smaller  and  laiger  nodtties;  but   it   !. 
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vrithont  anj  real  formation  of  nodulea;  oral  most  little  h  •  el  lings  occur 
in  tin*  course  of  the  lymph-vsaeola.    If  the  metastasis  takes 

[ymjtffijltwrix,  these  swell  up  into  nodules  of  smaller  or  liTgnr  size,  ami 

lbs  tumor-tissue  gradually  takes  tin-  place  of  the  glanrVtinn 

When  the  metastasis  takes  phuv!  through  the  blooa 
reloiuncut  begins  with  the  tnmor-eells  which  form  the  embolus  in  art 
capillarr,  oi  rein;  ami  under  certain  couditious  the  vessels  (Fig 
A,  - .  ami  Pig.  223,  /»,  (?)  itiav  \h>  tilled  throughout  a  considerable  extant 
1>>  the  growing  tumor-cells.    Tin-  tissue  in  which  the  tumor  emb 
develops  remains  paaanre  at  first,  and  it*  specific  eomponents- 
gland-settl  (Pig.  42*2H,  tl)  ami  muscle-cells-    undergo  atropu>  and  fii 
disappear.     loiter,  the  blood-'  and  coni  take  | 

builaing  op  the  noorwidsry  tumor. 

In  its  further  development  the  aeeondavj  nodule  Incomes  sharph 
differentiated  from  its  Burroundings  and  increases  in  hulk.    But 
enough,  at  toast  in  planes,  growth  by  infiltration  i^rsists.  and  n 

conditions  widespread!  diffuse  tumors  develop     as,  for  instance, 
in  tit*-  liver  (Fig.  228)  ana  In  bone-marrow. 

The  number  of  metastases  taking  place  by  lymph-  or  bin 
rariaf  aiently  In  different  cases,  and  mav  l»e  limited  nrKan  or 

may  affect   tiianv.     In  r.  -   the  needs  of  the  original  tumor  may 

el  through  almost  the  whole  body,  so  that  larger  and  smaller 
nodules  appear  in  quick  succession  in  the  most  divi  rac  paHa  in  ^laml, 
muscles,  -kin,  etc.      This   is  possible  when  a  tuni'  I  in  th- 

ox  iii  a  bronchia]  gland  breaks  into  a  pulmonale  vain. 

If  a  hit  of  ttneor  capable  of  forming  metastases  planted  h 

inimal  t<«  another  "f  th< 
it  will  develop  in  the  second  animal.     Wo  may  therefore  have  at 
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thing  as  a  metastasis  from  one  animal  to  another.  In  a  similar  way  we 
may  have,  in  operations  upon  man,  transplantation  of  bits  of  tumor 
from  one  part  of  the  body  to  another,  and  these  may  continue  their 
growth  in  the  new  situation. 

Side  by  side  with  the  progressive  development  of  tumors  we  find  very 
often  indeed  retrogressive  changes  ;  and  especially  in  rapidly  growing 
-cellular  tumors,  which  increase  by  infiltrating  the  surrounding  tissues, 
we  may  find,  to  a  marked  degree,  fatty  or  myxomatous  degeneration, 
pigmentation,  necrobiotic  changes,  and  hemorrhagic  infarction,  so  that 
the  tissue  often  sloughs  completely.  This  rapid  breaking  down  of  the 
tissue  is  due  in  part  to  the  fact  that  in  carcinomata  the  proliferation  of 
the  epithelium  advances  into  the  blood-vessels,  throughout  a  wide  area, 
and  thus  causes  them  to  become  plugged.  The  destruction  of  the  cells 
in  nodular  tumors,  in  case  it  is  followed  by  a  resorption  of  the  products 
of  degeneration,  may  lead  to  shrinking  and  the  formation  of  cicatricial 
contractions.  Very  often,  too,  we  find  cysts  containing  the  products  of 
degeneration,  and  even  ulcers ;  and  in  the  case  of  carcinomata  of  the 
mucous  membranes,  the  parts  of  the  tumor  which  grow  up  above  the 
surface  are  apt  eventually  to  disinte- 
grate and  disappear.  Retrogressive 
changes  usually  do  not  occur  in  slowly 
growing  dense  tumors. 

Necrosis  and  disintegration  of  the 
tumor-tissues  seldom  terminate  in 
a  cure.  This  is  most  likely  to  hap- 
pen if  a  polypoid  new-growth  be- 
comes totally  necrotic  (for  example, 
as  a  result  of  twisting  of  its  peduncle) 
and  sloughs  away.  Usually  in  tu- 
mors which  have  a  tendency  to  un- 
dergo retrogressive  changes  and  to 
disintegrate,  while  the  older  portions 
are  falling  to  pieces,  the  tumor  is  con- 
stantly growing  at  the  periphery  and 
constantly  involving  new  tissues. 

If  a  tumor  is  extirpated,  recovery 
may  take  place ;  but  to  insure  this  all 
parts  of  the  tumor  must  be  removed 
or  destroyed.  This  is  most  readily 
accomplished  in  the  case  of  slow- 
growing  tumors  which  grow  by  ex- 
pansion and  have  sharply  defined 
borders.  In  tumors  which  grow  by 
infiltration  it  is  very  difficult  to  define 
the  limit  of  the  tumor,  which  often 
extends  far  beyond  the  point  where 
any  change  in  the  tissue  is  apparent. 
Consequently,  in  such  cases,  sooner 

or  later  a  recurrence  is  apt  to  take  place  in  the  operation  scar,  the  re- 
currence growing  from  portions  of  the  original  tumor  which  were  not 
removed  (Fig.  224,  a).  Such  recurrences  behave  exactly  like  the  original 
tumor,  and  can  also  form  metastases  (Fig.  224,  c). 

Tumors  are  usually  classed  as  benign  and  malignant,  according  to 
their  clinical  and  anatomical  characteristics.     The  benign  tumors,  as  a 


Fig.  234.— Sarcoma  recurrent  In  the  stump 
of  a  femur  after  amputation,  a.  Fungous  tumor 
springing  from  the  bone-marrow ;  b,  c,  perios- 
teal nodules.    (One-half  life  size.) 
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rule,  grow  slowly  by  expansion,  and  do  not  form  metastases.  The  malig- 
nant tumors,  on  the  other  hand,  aroiv  rapidly  and  by  infiltration,  underao 
degenerative  changes  more  readily,  and  give  rise  to  metastases.  The 
malignant  tumors,  generally  speaking,  are  the  carcinomata  and  sarco- 
mata. It  must  be  remembered,  though,  that  the  malignancy  of  a  tumor 
depends  on  its  location  as  well  as  on  its  nature.  Thus  a  benign  growth 
can  cause  malignant  symptoms  if  its  presence  interferes  with  the  func- 
tions of  vital  organs.  So,  for  example,  every  tumor  of  the  brain  or  of 
its  membranes  becomes  a  dangerous  affection  at  the  moment  when  it 
interferes  with  the  functions  of  the  brain ;  and  such  benign  tumors  as 
fibromata  of  the  uterus,  for  example,  as  soon  as  they  grow  large  enough 
to  press  upon  and  displace  other  organs,  must  be  looked  upon  as  de- 
structive growths. 

When  a  tumor  has  existed  for  a  certain  period  there  often  is  produced 
an  appreciable  falling-off  of  nutrition  in  the  body— a  marasmus,  com- 
monly called  the  cachexia  of  tumors.  This  occurs  for  the  most  part 
in  connection  with  the  malignant  growths  called  cancer  and  sarcoma, 
and  may  be  caused,  at  least  in  part,  by  the  great  demands  which  the 
rapid  growth  of  these  tumors  and  their  metastases  make  upon  the  nutri- 
tive supply.  A  still  more  important  cause  may  lie  in  the  fact  that  the 
tumor  may  interfere  with  the  taking  in  of  nutritive  material.  For  ex- 
ample, in  carcinoma  of  the  oesophagus,  stomach,  or  intestine,  the  func- 
tion of  the  affected  organ  is  profoundly  interfered  with,  and  the  assimila- 
tion of  food  may  be  almost  completely  prevented.  It  must  be  further 
observed  that,  by  the  degeneration  of  the  tumor  and  the  continuous 
secretion  from  the  resulting  ulcers,  often  a  great  deal  of  albuminous 
material  escapes  from  the  body ;  while  from  the  putrefactive  processes 
substances  are  often  formed  which,  when  absorbed,  act  injuriously  upon 
the  system.  Finally,  the  pain  which  is  often  experienced  in  a  tumor 
may  rob  the  unfortunate  patient  of  his  sleep.  Whether  the  tumor  itself, 
in  certain  cases,  manufactures  substances  which  are  poisonous  to  the 
body  in  general  is  unknown,  but  the  possibility  of  such  a  thing  cannot 
be  denied. 

II.  The  Different  Varieties  of  Tumors. 

1.   Connective-Tissue  Tumors, 
(a)  Fibroma. 

§  109.  A  fibroma  is  a  tumor  composed  of  connective  tissue.  It  is 
usually  in  the  form  of  a  node,  sharply  differentiated  from  the  surround- 
ing tissue ;  usually  it  affects  only  one  part  of  an  organ,  but  in  exceptional 
cases  it  may  convert  an  entire  organ  into  a  single  great  mass  of  tumor. 
If  it  occurs  on  the  free  surface  of  a  mucous  membrane  or  the  skin,  it 
often  forms  a  papilloma. 

The  consistence  of  the  fibroma  depends  on  the  character  of  the  con- 
nective tissue.  It  is  often  hard  and  tough,  creaks  under  the  knife  (des- 
moid tumor),  and  presents,  when  cut,  a  white  tissue  much  like  tendon; 
and  in  other  cases  it  is  soft  and  flaccid,  presents  a  grayish-white  cut 
surface,  and  is  somewhat  translucent.  In  still  other  cases  the  bands  of 
connective  tissue  are  white  and  glistening,  yet  the  tumor  as  a  whole  is 
more  open  in  its  structure  and  is  correspondingly  flaccid. 

There  are  all  gradations  between  these  hard  and  soft  extremes,  and 
even  in  one  tumor  different  parts  may  possess  different  characteristics. 


FIBROMATA. 
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no.  225.— Dense  fibroma  of  the  lobule  of  the  ear. 
(Alcohol ;  hematoxylin.)  a.  Longitudinal  section ;  b, 
transverse  section,  of  bundles  of  fibres.  Magnified  400 
diameters. 


The  hard  kinds,  as  seen  through  the  microscope,  appear  to  be  chiefly 
composed  of  thick  bundles  of  coarse  fibres  (Fig.  225,  a,  6),  among  which 
are  sprinkled  a  larger  or  smaller  number  of  cells.  In  those  kinds  which 
are  less  hard  the  bundles  of  fibres  are  correspondingly  more  delicate 
(Fig.  226).  If  obstruction  of  the 
circulation  and  oedema  supervene, 
the  bundles  of  fibres  (Fig.  226, 
b)  may  be  pressed  apart,  and  the 
cells  (c)  which  lie  upon  them 
may  become  swollen  (d).  By 
reason  of  these  changes  the  tis- 
sue is  rendered  softer. 

The  softer  kinds  of  fibroma, 
which  present  a  translucent,  gray- 
white  surface  on  incision,  are 
usually  richer  in  cells;  so  that  it 
is  possible,  by  tearing  a  bit  of  the 
tissue  to  pieces,  to  isolate  spin- 
dle-shaped cells  (nuclei  with 
tails).  The  intervening  tissue  is 
relatively  less ;  the  fibrill©  are  more  tender  and  are  arranged  in  narrower 
bundles.  Sections  through  such  tumors,  when  stained,  appear  full  of 
nuclei  (Fig.  227,  b). 

The  fibromata  develop  from  actively  growing  cells  of  the  connective 
tissue,  and  usually  it  is  possible  to  find  places  which  are  richer  in  cells 
than  the  mass  of  the  tissue,  and  in  which  the  cells  appear  not  only  as 
small  spindles,  but  also  as  round  cells,  or  as  short,  thick  spindles,  or  even 
as  star-shaped  cello.  The  change  from  this  new-formed  tissue  rich  in 
cells  to  mature  connective  tissue  is  brought  about  in  the  same  way  as  was 
described  in  the  chapter  relating  to  Hyperplasia  of  Connective  Tissue. 

Fibromata  may  occur  in  any  tissue  which  contains  connective  tissue 
in  any  form.     They  are  very  common,  for  example,  in  the  nerves,  skin, 

periosteum,  fascine,  uterus, 
and  nasal  mucous  membrane; 
they  are  less  common  in  the 
ovary,  mamma,  intestinal 
tract,  etc.  In  the  mamma 
the  fibromata  develop  espe- 
cially around  the  canaliculi, 
so  that  the  latter  are  found  to 
be  surrounded  by  connective 
tissue  rich  in  cells  (Fig. 
227,  b). 

Fibromata  do  not  form 
metastases,  but  a  number  of 
them  often  occur  together, 
especially  along  the  course 
of  nerves  and  in  the  skin 
(see  under  Neurofibroma,  in 
§  118).  Moreover,  it  is  not  uncommon  to  see  several  centres  of  growth 
in  a  single  tumor ;  that  is,  the  mass  of  the  tumor  is  made  up  of  several 
nodules  or  bands  which  are  separated  from  one  another  by  ordinary 
connective  tissue  (Fig.  227,  b).  Fibromata  are  dangerous  only  by  reason 
of  their  size  or  their  position. 


Pig.  238.— Section  through  an  oedematous  fibroma  of  the 
uterus.  (Osmlc  add ;  glycerin.)  The  bundles  of  connec- 
tive-tissue fibres,  which  lie  close  together  at  a,  are  pressed 
apart  at  h  by  the  fluid ;  c,  spindle-shaped  cells :  d.  swollen 
round  cells ;  e,  blood-vessel.    Magnified  about  200  diameters. 
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Fibromata  may  undergo  fatty  degeneration,  or  may  soften  and  i 
integrate,  so  that  cavities  are  formed  inside  OX  them.     These  may  also 
break  through,  and  so  give  rise  to  ulcers.     The  blood->uppl 
greatly,  and  is  sometimes  abundant,  sometimes  scant  ne*  tli^ 

BkxxUvesselfl  are  dilated,  so  that  throughout  the  tissue  there  seem  to  b 
large  canals  or  clefts,  from  which  blood  escapes  when  flw  honor  is  i 
amined  in  a  fresh  state.     Dilated  lymph-ehunuels  are  also  sou 
observed. 

If  the  basic  substance  of  a  fibroma  is  strongly  saturated  with  nr 
and  the  fibrilhe  are  pressed  apart,  we  have  an  axU  matoutfibftm 
resembling  the  umbilical  cord  in  Appearance, 

The  term  keloid  is  applied  to  a  tamo*  of  the  skin  which,  in  its  fall, 
developed  state,  is  composed  of  tough  fibrous  tissue  ;  and  which,  f 
more,  presents  sometimes  a  knobbed  and  hard  B  pp  at  other  tic 
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newly  formed  and  full  of  ctUs ;  c»  OMUMBttM I 


a.  Tubals  ct 


that  of  a  star-shaped  growth  or  a  growth  made  np  of  band  tew. 

i       nunonlj  develops  ss  i  sequel  to  some  injur]  01  inflammation,  oat 

it  may  also  develop  independently   of  these  processes. 


t  b) 

§  110.  A  myxoma  is  a  tumor  consisting  ehi<  and 

sde  up  of  cells  and  a  liquid  or  gelatii 
The  cells  are  f<»r  the  most  part  of  irregular  shape,  and  are  provided  nith 
uroceeecs  ol  varying  length  (Fig.  226)  which  anastomose  with  one  an* 
other  (Fig.  '22'.»,  a).  The  tissue  is  rnarkedli  translooeni,  soft,  and  shows 
plainly  its  blood-vessels  when  they  are  tilled  with  blood  Oelatinous 
masses  or  a  tenacious  fluid,  both  of  which  swell  up  in  water,  ma 
obtained  from  the  cut  BUrJ 

No  tumor  is  ever  completely  made  up  of  myxomatous  tissue;  it  is 
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found  usually  in  combination  with  other  kinds  of  tumor-tissue,  especially 
with  connective  tissue,  fat,  cartilage,  and  sarcomatous  tissue.     For  this 
reason  the  tumors  are  called  fibromyxomata,  lipomyxomata  (Fig.  231), 
chondromyxomata    (Fig.   234, 
c),  and    myxosarcomata  (Fig. 
229). 

Myxomatous  tissue  may  be 
developed  from  fibrous  tissue, 
this  transformation  being  due  to 
the  fact  that  a  fluid  containing 
mucin  collects  in  the  meshes  of 
the  fibrillar  and  then  gradually 
causes  the  latter  to  disappear. 
When  adipose  tissue  becomes 
myxomatous  the  fat  in  the  fat- 
cells  first  breaks  up  into  smaller 
drops  (Fig.  231,  b,  c),  and  then 
disappears  from  the  cells  alto- 
gether; after  which  the  latter 
contract  and  become  star- 
shaped  (d),  while  a  jelly-like 
material  containing  mucin  ap- 
pears between  the  cells.  When 
cartilage  is  transformed  into 
myxomatous  tissue  a  mucoid 
degeneration  takes  place  in  the 
basic  substance,  while  the  cells 
change  their  shape  (cf .  Fig.  234, 
c,  d).  Myxosarcomata  (Fig.  229)  may  develop  out  of  myxomata  through 
an  increase  in  the  proliferative  activity  of  certain  groups  of  cells,  or 
they  may  develop  from  sarcomata  through  the  accumulation  of  mucus 
between  the  cells  of  the  tumor. 

Myxomata,  myxofibromata,  and  myxolipomata  are  developed  most 
frequently  in  the  connective  tissue  of  periosteum,  skin,  fasciae,  and 
sheaths  of  muscles,  or  in  subcutaneous  and  subserous  fatty  tissue,  or  in 


Fig.  228.— Cells  from  a  myxoma  of  the 
of  the  femur.    (Gold  preparation.)    Magnifiet 
etere. 


ertosteum 
400  diam- 


ine. 228.— Section  of  a  myxosarcoma.     (Mailer's  fluid;  carmine:  glycerin.)     a.  Mucous  tissue;  b.  Strings 
of  cells ;  c,  fibrous  tissue.    Magnified  250  diameters. 
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bone-marrow.     Mvxochoudroinata  occur  in  the  parotid,  ami  are  eren 
quite  common  flu 

They  are  always  beoigu  tumors,  which  n  metastases. 

Myxosarcoiimta,  on  the  other  hand,  have  the  char.  -» of  sarcomata, 

aud  consequently  mag  form  metastases. 

fcj  Lipoma. 

I  111.  A  lipoma  is  a  tumor  composed  «>f  adijxm  t  ■ 
These  tumors  arc  sometimes  soft,  Bometimee  sob 

tabulated,  and  fthej    flftsB   reach 

great    BUB.        Th<  ii  rrt    IS 

Like  norma]    ^ui».'utaneoaa 

fat-tissue;    that  is,  tin 
iHised  of  1«  "hides  of  fat.  w  Ii 

ll  i?  I  (I       together       l>>      till. 

thinner  oonnectite-tisatt< 

Microscopical]  iua 

greatly  resembles  the  tabulae  of 
subcutaneous      fat 
although  the  arrangement  in  c 

like  clusters  <>f    gni 
osaall)     lacking.      If     fat- tissue 
and  mucous  tissue  grow  t  .    I 
as  often  happens 
then  rall<d  a   lipomyxoma     | 
2'M) ;  or  if  there  in  u 
of  fibrous  tissue,   it   is    call 
lipofibromn  or  a  fibrolipoma. 

i  raolly  lipomaia  develop  from  fat-tissue,  bat  the]  ma]  also  grow 

from  c-ojuji'ctiv.'  tissue  that  lias  normally  no  fat.     Calcification,  necrosis, 
gangrene,  and  slouglriug  may  all  occur  in  large  lipomata.     These  tui 


fr>.iu  11m-  nvlc.h  of  th..  MiouMcr, 
wltii  relatl\t<l>  Kttmll  fat-colfe  'Miiin'.  nm.j .  |i;i>. 
BiaUixylln.  i     Muuuiiv.l   >• 
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mu  metastases,  but  sometimes  many  of  them  appear  at  one 
knoe.  A  complete  disappearance  of  a  lipoma  does  not  occur,  even  wheu 
the  individual  undergoes  a  marked  general  loss  of  flesh. 

;  omata  are  sometimes  observed  even  in  new-born  children,  as,  for 
instance,  in  those  cases  in  which  they  are  found  in  or  over  the  clefts  be- 
1  onging  to  s pi ua  bifida;  hut  they  much  more  often  develop  fur  the  first 
ue  in  lat«  The  favorite  seats  of  these  growths  are  the  subcuta- 

ue  l   the  back,  buttocks,  neck,  axilla,  abdomen,  and  thigh; 

but  the\  may  also  be  found  in  the  connective  tissue  separating  individual 
mi.  the  subserous  adipose  tisane,  in  the  kidneys,  in  the  intestiue, 

in  the  mamma,  under  the  aponeurosis  upon  the  forehead,  in  the  me- 
ninges, iu  the  hand,  in  the  fingers,  in  the  joints,  etc.  They  sometimes 
also  occur  as  multiple  growths,  and  may  then  show  a  tendency  to  occu- 
trically  placed  parts  of  the  Ixxly.  A  rare  condition,  which 
ocean  in  men,  is  that  which  is  characterized  by  a  new  growth  of  fat  on 
the  neck  and  throat.  This  condition,  which  has  been  described  partic- 
ularly by  English  authors,  manifests  itself  in  the  form  of  knobbed  and 
lobulated  alterations  of  the  skin  in  this  region.  Madelung  gives  to  the 
condition  the  name  of  /"//'/  neck.  The  development  of  fat  in  these 
eases  takes  place  partly  in  the  subcutaneous  tissue  and  partly  in  and 
under  the  fasciae  and  between  the  muscles.  When  this  process  of  fat- 
-  steins  to  the  trunk,  to  the  upper  extremities,  etc.,  conditions 
will  I*  establish*  1  which  resemble  wet}  closely  general  obesit 


(d)  Chowir«iim. 

[  112.   A  chondroma  or  enchondroma  is  a  turner  consisting  essen- 
tially of  cartifag*:.     The  amount  of  connective  tissu.  found  in  its  struc- 
ture,  covering    its    surface    or 
penetrating   its    interior    a*   ■ 
framework  for  the  blood-vessels. 


slight  as  to  be  quite  lost  sight  of  when  compared  with  the  eartilagi- 

imors  are  usually  developed  in  those  places  in  which 
is  found  normally— that  is  to  say,  in  some  part  of  the 


example,  in  the  salivary 
glands,  and  ]<;u  tiiuhnly  in 
the  parotid,  In  the  testicle, 
and  more  rarely  in  other 
organs.  They  may  devel- 
op in  bones,  from  remains 
of  cartilage  left  intact  at 
the  time  of  ossification; 
but  they  are  man  apt  t<» 
ariM  in  the  marrow  or 
in  the  periosteum  (Fig. 
tumors  van 
The  small 
ones  are  usually  sphi 
in  shape;  the  larger  ones 
knobbed  o  r  lobulated. 
The  individual  nodules  are 
separated  from  one  another 
by  connective  tissue. 
Several  of  them  often  occur 

at  the  same  lime,  particularly  in  the  hands  and  feet,  although  they  may 

also  develop  in  other  parte  ol  the  skeleton. 

The  tissue  <>f  an  enchondroina  is  usually  that  of  hyaline  cartilage 

(Fig.  238) ;  less  often  is  it  composed  of  reticular  or  nbro-cartilage.    Still 

there  are  often  fibrous  patches  in  the  hyaline  cartilage.     The  periphery 
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FUli  £i">.  -  Pwlotfeal  ohnndmmn  ol  Mir  calcaneus,  - 

n.  Hyaline  cartUagB;  '•.  r. . .,  I, unified  250dUuii< ' 
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I  of  fibrous  tissue,  which  constitutes  ■  sort  of  perichou- 

l!U. 

The;  number,  size,  form,  and  arrangement  of  the  cells  > an  greatly 

in  different  enchondromata,  and  also  in   the   same   tumor.     Certain 

contain  many  cells  (Fig.  233),  others  few;  then,  again,  some  have 

and  others  still  have  both  Large  and  small 

The  cells  fchemselrea  have  sometimes  capsules  and  soim-times  none; 
times  thaj  li»'  in  group*  iu  a  mother-capsule,  sometimes  the  indi- 

icattered  about  in  a  regnlai  manner.    All  the  vari 
urtilage  which  exist  normally  may  be  found  in  tumors.     Aeoordingly 

ind  Delia  of  different   forma,  the  majority  of  them,  however,  being 

of  tii"  round  form.     Nevertheless  it  is  common  enough  to  find  spindle- 

•  IN.  especially  in  the  neighborhood  of  the  eonneetive- 

tissue  bands,  which  separate  the  tumor  into  lobules  or  surround  it  as  a 
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irtllmre  wlilr-u  in  being  converted  inty  boue;  tf,  W<mk1-\  i 


whole.     What  was  said  in  $  89  holds  good  herewith  reference  to  the 
od  of  development.  nes  cartilage  forms  the  matrix,  sorae- 

times  bone-marrow,  <n'  periosteum,  or  bone,  or  one  <>f  the  forms  of  con- 
Cartilaginous  tumors  growing  from  cartilage  have 
ninated  ecchondi 
The  tissue  of  enehondromata  is  often  subject  to  retrograde  metamor- 
•  s.     Some  of  the  Cells  often  contain  fat-drops.     In  large  tumors  the 

a  mucoid  degeneration  and  beoomea 
fluid.    Tim  result  is  either  tin-  formation  of  mucous  tissue  (Pig 

to  a  chondromyxttma ;  or  the  interoeUular  substance  un- 
dergo >Iete  liquefaction  and  the  cells  are  destroyed,  in  which  case 
with  fluid  contents  are  formed  —  the  result  of  softening  processes. 
In  other  cases  cartilage  calcifies  (Fikr-  235,  i>.  < ).  or  genuine  ww  may  be 
formed  (Fig.  236,  r,  b),  so  that  the  came  osteochondroma  must  be  em- 
ployed in  designating  such  a  growth.  Bv  excessive  proliferation  of  the 
18 
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cells  of  the  cartilage,  sarcomatous  tissue  may  result,  and  the  neoplasm 
becomes  a  chondrosarcoma  (Fig.  234,  b). 

An  enchondroma  is  usually  a  benign  growth,  although  in  certain 
cases  of  mixed  tumors  metastases  may  occur. 

In  the  vicinity  of  the  place  where  the  sphenoid  and  the  occipital  bones  unite,  in  the 
median  line  of  the  clivus,  there  sometimes  appears  a  very  small  tumor  to  which  Virchow 
has  given  the  name  of  an  ecchondrosis  physallfera  spheno-occipitalU.  This  little 
tumor  either  occupies  the  space  between  the  bone  and  the  dura  mater,  or  at  its  highest 
point  it  pierces  the  latter  and  penetrates  into  the  arachnoid  and  the  pia.  In  its  typical 
form  the  tumor  consists  of  bladder-like  cells,  not  unlike  the  cells  of  plant  life,  and  it 
takes  its  start  from  the  medullary  portion  of  the  bone  and  also  in  some  measure  from  its 
superficial  portions.  In  addition  to  the  tissue  which  is  peculiar  to  the'  tumor  there  may 
enter  into  its  composition  a  certain  amount  of  cartilage  and  bone ;  a  circumstance  which 
has  led  Virchow  to  look  upon  the  growth  as  a  chondroma  which  has  developed  from  re- 
mains of  the  spheno-occipital  cartilage,  and  which  is  characterized  by  having  cells  that 
have  undergone  a  peculiar  bladder-like  degeneration.  However,  the  characteristic 
structure  of  the  tissue  rather  favors  the  view,  originally  put  forward  by  H.  Muller  and 
recently  adopted  by  Ribbert,  that  this  little  tumor  is  the  outcome  of  a  proliferative 
activity  on  the  part  of  some  remains  of  the  chorda  {chordoma). 

(e)  Otteoma. 

§  113.  An  osteoma  is  a  tumor  consisting  of  bone.  Tumors  of  this 
nature  are  generally  found  in  connection  with  the  osseous  system  (Figs. 
237-239),  but  they  may  occur  elsewhere. 

New  growths  of  bone  in  connection  with  a  normal  bone  have  been 
variously  designated  according  to  their  location  and  relations.  If  a  new 
growth  of  bone  is  confined  to  a  limited  area  it  is  called  an  mtexmhyte,  or 
if  of  considerable  size,  an  exostosis.  Circumscribed  bony  growths  inside 
of  bones  are  called  enostoses.   New  growths  of  bone  which  are  not  attached 


Flo.  237.— Ivory-like  exostosis  of  the  perietal  bone.    Natural  size. 

to  old  bone  are  of  four  sorts :  movable  periosteal  exostoses,  which  are  sur- 
rounded by  the  tissues  of  the  periosteum,  but  are  separate  from  the 
bone;  parosteal  osteomata}  which  have  their  seat  near  a  bone;  discon- 
nected osteomata,  which  are  removed  to  some  distance  from  any  bone  and 
are  situated  in  tendons  and  muscles ;  and  finally,  heteroplastic  osteomata, 
which  occur  in  other  organs,  as,  for  example,  in  the  lungs,  in  the  mucous 
membrane  of  the  bronchial  tubes,  in  the  skin,  in  the  mamma,  etc. 

The  teeth,  too,  may  have  excrescences.     If  they  are  formed  from  the 
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einent,  they  are  colled  dented  'a;  if  from  the  dentine,  odbnfo- 

into  hard  car  eburnoous  (peteom 

■>>,,)  (Figs.  237  and  239) 

S  medullars  >  (Fig9. 

Phe  former  con- 
of  a  Arm,  oompaofl  Hsmip  like 
cortical  portion  ol  the  shafts 
i if  long  bones!  and  have  very  nar- 
r  sanalfl  I  Fig.  289,  a); 
Litter  an-  made  Up  of  thi 
uxl    more    delicate    masses    of 
sue  with  wide  medullary 
es   (Fig.   240),    imitating  in 
heir    Btmetore    the    cancellous 

the   surface    is 
regular  and  smooth,  so   that  the 

whole  tumor  has  the  appearance 

of  a    cone  with  a  rounded  top 

«Fig.  237),  or  that  of  a  ball,  or 
that  <-f  a  knob  attached  to  a 
or  it  may  !>••  irregular  in 
ipe,    rough    ami    warty    (Fi|^. 

The  former    is    the    cm 
itli  the  ivory-like  nodules  which 

commonly  appear  as  exostoses  on  the  skull  (Figs.  237  and  239), 
while  the  latter  tfl  true  of  the  spongy  exostoses  and  the  disconnected  and 


FIG.  23*.—  Cwtllafflnoui  exostosis  of  the  np{*r  <U»- 
pbyste  of  die  dM*.   Redumi  ui»»ui  1  >ru--tjaif. 
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heteroplastic  oateomata,  such  as  are  observed,  for  instance,  in 
of  the  dura  mater  (Fig.  240), 

Oateomata oocni  either  .<>»<//</  en  in  multiple  formi  ami  the  latt.-r  m«*l* 
of  occurrence  is  rather  common.  The  ivory-like  exostoaes  "f  the  skull 
(Fig.  289)  and  the  oateomata  of  the  dura  mater  often  develop  in  great 
numbers,  and  circumscribed  bony  growths  mn\  form  in  large  number* 
on  the  bones  of  the  trunk  and  lower  extremities.  In  sneh  cases  tie 
pin  sea  or  pointa  of  inaertion  of  teudoua,  or  both  together,  are  the 
rite  seats.  Such  growths  are  evident!  \  to  be  referred  to  an  inherited 
disposition,  on  the  part  of  the  points  affected,  t<»  overgrowth,  or  else  to 
a  disturbance  iu  tlie  development  of  the  skeleton.  Sometimes  a  trane> 
mitted  tendency  can  he  proved.  Thin  discs  and  splinter-like  piece* of 
bone,  surh  as  are  found,  in  ram  OBSeS,  in  the  lungs  Off  in  the  mucous 
membrane  of  tin-  air  passages,  may  also  at  timea  be  encountered  in  large 
numbers. 

The  bony  tissue  is  developed  partly  through  thfl  :"ii  of  osteo- 

blasts, as  described  in  £  89,  partly  through  the  metaplasia  of  funiied  tie- 
auea  (£  93).  The  matrix  is  formed  ohieflv  from  the  OODOectiTe  tissue  of 
the  periosteum,  as  well  as  from  that  of  the  site  whence  the  osteoma 
springs;  also  from  the  cartilage  and  the  marrow.  If  an  exostosis  i 
ops  iu  such  a  manner  that  cartilage  is  lirst  formed  from  ti 
or  the  marrow,  and  then  boD€  develops  out  of  this,  v\«-  apply  t«»  this  the 
term  oariSaginoua  exostosis  (Fig.  238).     But  if  this  intermediate  stage 


FW.  MX-Orteuata  of  tbe  dura 


Aftuiiicten. 


of  cartilage  is  wanting,  and  the  exostosis  develops  directly  boa  the  pro- 
liferating periosteum,  then  we  term  the  growth  a  couitedtn 
ms  (Figs.  •_':;?.  2:r.»,  and  240). 

If  a  tumor  is  made  up  of  ooxmeotive  tissue  and  bone  in  inch  a  man- 

n.-r  that  the  oonneoHve  tissue  makes  up  a sidi  I  the 

tumor,  and  does  not  siinp;  nt  the  periosteum  and  marrow  of  the 
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bone,  the  tumor  is  called  an  osteofibroma.  Such  tumors  generally 
spring  from  the  osseous  system.  If  there  is  an  abundant  formation  of 
bone  in  a  chondroma,  the  name  osteochondroma  is  used.  m  Osteochon- 
dromata  (Figs.  236  and  241)  are  also  usually  connected  with  the  long 
bones.     The  new  growth  may  develop  in  the  periosteum  (Fig.  241,  c), 


Fie.  S4L— Osteochondroma  of  the  humerus.  (Alcohol;  picric  acid;  hematoxylin;  carmine.)  a, 
Cortical  put  of  the  humerus;  b,  medullary  cavity;  c,  layer  of  new  bone  deposited  by  toe  periosteum; 
d,  normal  Haversian  canals ;  e,  dilated  Haversian  canals  ailed  with  cartilage,  which  canals,  at  /,  contain 
newly  formed  bone ;  g,  cartilage  which  has  been  produced  by  the  periosteum,  and  which,  at  h,  contains 
bone-trabecuhe ;  t,  cartilage  produced  by  the  tissues  of  the  bone-marrow  and  containing,  at  k,  bone-trabeculsB ; 
I,  old  bone-trabeculse ;  m,  remnant  of  bone-marrow.    Simply  enlarged  by  means  of  a  magnifying  lens. 

or  in  the  marrow  (a,  b):     An  abundant  growth  of  bone-trabeculffl  (/,  h, 
k)  in  the  cartilage  (e,  g,  i)  gives  the  tissue  a  firm,  hard  consistence. 

Many  of  the  new  growths  of  bone  which  come  under  observation  are 
not  tumors  in  the  strict  sense  of  the  term,  but  hyperplasias  resulting 
from  excessive  growth  or  inflammatory  processes.  This  is  true  of  many 
osteophytes  and  exostoses,  and  also,  to  a  certain  extent,  of  the  parostoses 
and  disconnected  osteomata.  Scales  of  bone  which  occasionally  form  in 
the  falx  of  the  dura  mater,  and  which  possess  a  normal  medullary  sub- 
stance (Fig.  240),  are  to  be  considered  as  dislocated  or  misplaced  por- 
tions of  the  embryonic  skeleton.  The  formations  of  bone  which  occur 
in  the  deltoid  muscle  and  in  the  adductors  of  the  thigh  from  constant 
carrying  of  a  musket  and  horseback-riding  must  be  looked  upon  as  tu- 
mors which  owe  their  origin  to  a  local  congenital  predisposition;  for  the 
connective  tissue  belonging  to  muscles  shows  itself  possessed  of  quali- 
ties which,  as  a  rule,  belong  only  to  the  periosteum  and  bone-marrow. 
The  so-called  myositis  ossificans — that  peculiar  disease  of  the  muscles 
which  is  characterized  by  a  progressive  ossification,  in  childhood,  of 
their  connective  tissue — is  to  be  interpreted  in  the  same  way. 
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(f)  Hcemangiomata  and  Lymphangiomata. 


§  114.  Under  the  name  angioma  are  grouped  tliose  new  growths  in  the 
structure  of  which  blood-vessels  or  lymph-vessels  constitute  such  an  important 
part  as  to  determine  the  character  of  the  tumor. 

Vascular  tumors  which  arise  from  blood-vessels  are  called  haemangi- 
omata,  or  angiomata  in  the  restricted  sense  of  this  term;  while  those 
which  arise  from  lymph-vessels  are  called  lymphangiomata.  They 
consist  to  a  large  degree  of  growths  which  may  be  looked  upon  as  maU 
formations  of  a  more  or  less  considerable  vascular  area.  Four  principal 
varieties  may  be  distinguished:  hemangioma  simplex,  hemangioma  cav- 
emosum,  hemangioma  hijpertrophicum,  and  angioma  arteriole  racemosum. 

Hemangioma  simplex,  or  telangiectasia,  are  terms  used  to  describe 
a  formation  in  which  there  are  an  abnormal  number  of  normal  blood-ves- 


FlG.  242.— Telangiectasia  of  the  panniculus  adlposus  of  the  abdominal  walls.    (Formalin:  hoematoxyllnt 
eosln.)    a.  Blood-vessels  filled  with  blood ;  h,  adipose  tissue.    Magnified  80  diameters. 

sels,  or  abnormally  broad  capillaries  and  veins,  ichose  structure,  in  part  at 
least,  is  abnormal. 

Such  formations  are  most  often  found  in  the  skin  and  in  the  subcu- 
taneous tissue.  They  are  usually  congenital,  but  grow  after  birtli. 
They  are  called  vascular  naevi  (new  vasculosi),  and  are  often  found  in 
places  where  foetal  clefts  have  closed  (fssural  amjiomata).  It  is  often 
impossible  to  speak  of  such  a  formation  as  a  true  tumor,  for  the  skin 
may  not  be  raised  at  all.  But  there  are  also  telangiectases  which  de- 
serve the  name  of  tumor.  In  these  not  only  the  skin,  but  also  the  sub- 
cutaneous tissue,  may  be  the  seat  of  the  disease ;  and  the  tumor  presents 
itself  either  as  a  sharply  defined  growth  or  merely  as  a  thickening  of  the 
skin.  The  smooth  nsevus  vasculosus,  on  the  other  hand,  is  a  superficial 
substitution  of  another  tissue  for  that  of  the  skin.  The  color  of  the 
affected  part  is  either  bright  red  (ncevits  flammeus)  or  bluish  red  (nevus 
vinosus).  Usually  the  line  of  demarcation  between  healthy  and  affected 
skin  is  not  a  sharp  one.     On  the  border  of  the  chief  discoloration  or  in 
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its    neighborhood  are  often  little  circumscribed  red  spots,  presenting 
scMjcketimes  the  appearance  of  outrunners  from  the  centre  of  the  disease. 


\.  ML— rwauM  ••apiiiarit**  hum  h  telangtertotk1  tumor  ol  tbebntn.  an  tin*  uiuk-uikj  iiortious  nf  tumor* 
Bg  been  Bbuen  ofl  in  water.    Mupulf! 

The  red  solar  i*  produced  by  dilated  vessels  full  of  blood,  which  are 
situated  either  in  the  eorium  or  in  the  subcutaneous  adipose  tissue  (Fig. 
^242,  ")■     There  are  also  cases  in  which  large  areas  of  subcutaneous  adi- 
pose tissue  present  a  reddish  appearance,  by  reason  of  the  pathological 
development  of  new  blood-vessels.     More  rarely  than  in  skin  do  we  find 

dlar  angiomata  in  glands  (the  breast),  in  bones,  and  iu  the  brain  (Fig 
243)  and  spinal  cord  and  their  membranes.     On  the  other  hand,  we 
often  rind  analogous  alterations  of  the  vessels  in  tumors — e.g.,  in  glio- 
mata  ( >r  sarcomata. 

If  the  vessels,  which  are  usually  abnormally  abundant,  are  isolated, 
it  becomes  evident  that  the  capillaries,  or  also  the  small  veins  {angioma 


L— Amrinna  cavpriiiwiin  ruUtneuni  ivnpuiltum.    (MUller'a  fluid,  hematoxylin.)    n,  EpklenuJa;  b, 
Borino  oua  Mi<ml->[i;ki  •■>.  Si  diameters. 

venosum),  are  more  or  less  dilated.     These  dilatations   (Fig. 
be  fusiform  or  cylindrical,  sacculated,  or  spherical,  and  the 


in:   main.') 

normal  or  slightly  increased  dimensions.     The  \»  ssel  walls  an?  thin;  that 

is  to  say,  they  are  onlv  slightly  thicker  than  those  of  a  noriual  capil- 
lar} . 

A  haemanjrioma  cavernosum,  or  oavmrnout  tumor,  1^ 

■•is  which  consists  of  a  ca\  a*tu 

suggesti  tli.it  of  the  corpus  cavernosnm  or  spongiosum  ;«nis 

244  uuil  Fig.  245).     If  the  spaces  are  filled  with  Mo<h1  t  i 

has  a  bluish  or  dark  reddish  up- 
peara 

A  •  avemous  angioma,  like  a 
simple  angioma,  usually  occurs  ill 
the  skin  (Fig.  '244,  c)  or  the  sub- 
•  Mit:i!;..,iis    ti>sti.',     where,    at    the 

time   of  its   development,   it 
pears  like  a   pathological   sketch 
of    the    vascular    system,       Botne- 
timee  it  is  a  bluish-red  spot 

atctdosuB  vinosus);  sometimei 
it  resembles  a  slighth  elevated 
wart  with  a  smooth  surface  (Fig. 
944),  or  one  with  a  bluish-red, 
somewhat  irregular  vaxfsra  [mevus 

losut  /""' niui us,  r, rruca  wss* 

ami  finally,  it  may  include 

more  e  areas  of  skin  which  are  either  discolored  a  bluish-red  or 

ened,  and  if  the  development  of  cavernous  tissue  into 

thesubcut  -  or  even  inb>  the  intermusriilar  i'outi«'eti\i  there 


wiiuil  mrnxw  anefcuna  nf  the  II 

this  itmnrln  mtf  In  pfocm  <*  ■rtlvf  gnrntt. 

Hill).    : 


HEMORRHOIDS. 


^figuring  irregularities  of  the  portions  of  the 

,,/«>,, fifjftis  }l" 

Hemorrhoids  are  the  bluish-red,  kiK'th  .  vaSGuhu  tumors  which  form 


**E 


i  ■::•'  •■:  i 


Kfr 


'/-•f 


Ant't'nun  drtiplfX  hvt»«nmpbl<  •  -  ntalnlnt? 

>t v  and  itti  thi<k  vvulls  und  rtcul)  supj'iled  wlUi  :UlMl 


in  the  thickened   mucous   membrane  of  the  aims.     They  are  generally 
considered  t» •  dilatations  of  the  vessels,  brought  about  l'.v 

obstruction  to  tlie  blood  eurreut,  and  by  chronic  inflammatory  processes. 
irding  to  the  investigations  of  Reinbach,  these  tumors  are  true  angi- 

omata,  whose  development,  which  mag  begin  iu  early  childhood,  de- 
ls on  a  u<  ition  and  cavernous  metamorphosis  of  the  blood- 
Is,  and  may  be  quite  iudei>endent  of  any  obstruction  to  the  blood 

Within  the  body  cavernous  augiomata  are  tea  found  in  the 

liver  (Kg.  kJ-T>,  a,  b),  altliough  they 
may  also  06  found  iu  the  other  or- 
gans—the kidneys,  spleen,  intes- 
tines, bladder,  bones,  mnscles,  uterus, 
brain,  eic.  In  the  liver  they  are 
found  ftfl  dark-red  areas,  varying  in 
Bias  from  that  of  a  pin's  head  to  that 
of  a  body  several  centimetres  in 
diameter.  They  displace  the  sub- 
stance of  the  liver  and  do  not  stand 
out  abovt-  the  surface  of  the  organ. 
They  are  found  in  elderly  persons, 
and  owe  their  origin  to  a  cavernous 
metamorphosis  of  the  capillaries  of 
the  liver  (Fig.  246);  thn  liver  cells 
perishing,  while  the  walls  of  the 
dud  cut  uvmwifj.  ~  Magnified  an  capillaries  proliferate.  In  the  case 
********  of   very    small    iutra-acinous    angio- 

mata,   one  can  make  out    the    com- 
munication between  the  capillaries  of  the  liver  and  the  cavernous  si 
(Fig.  246).     Larger  angiomata  are  separated  from  the  substance  of  the 
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endothelium.  The  walls  are  usually  thin ;  but  their  thickness,  as  well 
as  the  amount  of  connective  tissue  between  the  individual  vessels,  varies 
greatly.  Some  of  the  blood  spaces  may  undergo  a  fibrous  degeneration, 
in  connection  with  the  formation  of  a  thrombus. 

Hemangioma  hypertrophicum,  in  its  typical  form  {Hcemangvoma 
simplex  hypertrophicum),  occurs  most  frequently  in  the  skin  and  subcu- 
taneous tissue,  where  it  forms  a  circumscribed  nodule,  not  unlike  the 
soft,  smooth  warts.  The  pathologically  altered  vessels  may  lie  in  the 
papillae  or  in  the  corium  or  in  the  subcutaneous  tissue.  They  present 
themselves  either  as  narrow  tubes  filled  with  blood  (Fig.  247,  a,  and 
Fig.  248),  whose  walls  are  more  or  less  thick  and  abnormally  rich  in 
cells;  or  else  as  firm  strings  of  cells  (Fig.  247,  b),  which  are  either  col- 
lapsed, thick-walled  vessels,  or  possess  no  lumen  whatever. 

In  very  rare  instances  it  happens  that  an  hypertrophy  of  the  walls 
takes  place  in  an  angioma  which,  from  the  calibre  of  its  vessels,  is  prop- 
erly classed  as  cavernous ;  and  this  hypertrophy  is  due  to  the  fact  that 
the  pavement  endothelial  cells  are  altered  to  cubical  or  cylindrical 
cells  (Fig.  249,  b).  Such  a  tumor  may  therefore  be  called  an  angioma  ca- 
vernosum  hupertrophicum  (or,  in  some  cases,  angiosarcoma  endothelial) . 

A  cirsoid  aneurism,  or  angioma  arteriale  racemosum,  or  angioma 
arteriale  plexiforme  (Fig.  250),  is  a  condition  in  which  the  arteries  of  a 
whole  group  are  dilated,  tortuous,  and  thickened,  so  that  they  form  a  con- 
volution of  enlarged  arteries.  They  feel  to  the  palpating  finger  like  a 
bunch  of  earthworms.  Many  of  these  angiomata,  which  are  found  par- 
ticularly on  the  head,  and  which  may  cause  erosion  of  bone,  are  con- 
genital in  origin.  Others  appear  to  be  acquired,  and  develop  in  conse- 
quence of  a  traumatism ;  and  yet  it  is  possible  that,  already  before  the 
injury  was  inflicted,  certain  special  conditions  existed  at  the  affected  point. 


?IO.  25L— Lymphangioma  cavernosum  subcutaneam.    (Alcohol :  alum  carmine.)    a.  Eotatlc  lymph-vessels; 
b,  flbroos  tissue ;  e,  fat ;  d,  larger  blood-vessels ;  c,  cellular  tissue.    Magnified  20  diameters. 

§  115.  Angioma  lymphaticum,  or  lymphangioma  (Fig.  251),  is 
composed  of  a  tissue  the  greater  part  of  which  is  made  up  of  dilated 
lymph-vessels.    The  different  forms  are :  lymphangioma  simplex,  or  tehn- 
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giectasia  lymphatica  ;  lymphangioma  cavernosum  ;  lymphangioma  cystoides ; 
and  lymphangioma  hypertrophicum.  The  fluid  contained  in  the  cavities 
is  usually  a  clear  and  bright  lymph,  but  sometimes  it  is  milky. 

In  the  simple  lymphangioma  the  lymph-vessels  to  a  greater  or  less 
distance  are  dilated,  and  their  walls  are  usually  thickened.  In  the 
cavernous  lymphangioma  (Fig.  251)  the  vessels  are  still  more  increased 
both  in  number  and  in  size,  while  the  intervening  tissue  is  diminished 
in  quantity,  so  that  even  to  the  naked  eye  the  tissue  appears  spongy. 
The  cystic  lymphangioma!*  contain  cysts  from  the  size  of  a  pea  to  that 

of  a  walnut  or  greater.  The  tissue  be- 
tween the  dilated  lymph-vessels  is, 
according  to  the  part  from  which  the 
tumor  springs,  connective  tissue,  or  fat 
(Fig.  251,  c),  or  muscle,  or  some  other 
tissue.  Sometimes  this  tissue  includes 
foci  of  lymphadenoid  tissue  (c).  More- 
over, it  may  present  the  signs  of  active 
proliferation. 

Lymphangiomata  are  sometimes  con- 
genital, and  at  other  times  they  make 
their  first  appearance  only  later  on  in 
life.  As  a  congenital  phenomenon  ec- 
tasia of  the  lymph-vessels  is  observed 
in  different  forms,  particularly  in  the 
tongue  (macroglossia),  in  the  palate,  in 
the  lips  (macrocheilia),  in  the  skin 
{ncevus  lymphaticus),  in  subcutaneous 
tissue,  in  the  neck  (hygroma  colli  con- 
gentium),  in  the  vulva,  etc.  Lymphan- 
giomata of  the  skin  spread  out  over  more 
or  less  extensive  areas,  and  they  may 
give  rise  to  smooth  or  to  slightly  uneven 
elevations  of  the  skin.  When  the  blood- 
vessels are  well  developed  they  may 
lend  a  reddish  appearance  to  the  part. 
The  bursting  of  dilated  lymph-vessels 
which  lie  immediately  beneath  the  epi- 
thelium, may  keep  up  a  constant  moist 
condition  of  the  surface  and  so  establish 
a  lymphorrhcea.  If  the  cavernous  de- 
velopment of  the  subcutaneous  lymph- 
vessels  spreads  over  large  areas  of  the- 
skin,  conditions  outwardly  resembling  those  of  elephantiasis  may  result. 
In  such  cases  the  intervening  tissue  usually  takes  part  in  the  hyper- 
trophic growth,  or  there  will  be  established  a  fibrous  elephantiasis, 
with  lymphangiectasia. 

In  rare  cases  chylangiomata,  containing  chyle,  appear  in  the  course- 
of  the  lymph-vessels  of  the  intestine  or  mesentery.  Cystic  lymphan- 
giomata of  the  peintoneum  are  also  extremely  rare. 

The  pathological  formations,  which  may  be  grouped  under  the  sin- 
gle heading  of  hypertrophic  lymphangiomata,  consist  of  peculiar  alter- 
ations of  the  skin,  which  either  are  congenital  or  else  first  manifest 
themselves  in  early  youth.  They  are  commonly  termed  pigmented 
n®vi,  lentigines,  ephelides,  and  fleshy  warts. 


Fio.  262.— Large,  hard  pigmented  nsevus 
of  the  back,  buttocks,  and  thighs,  with  scat- 
tered smaller  pigmented  spots  on  the  upper 
part  of  the  body.    (After  Rtihrlng.) 
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The  pigmented  mevi  {ncevi  pigmentosi) ,  or  melanomctia,  form  larger  or 
smaller  plaques  situated  on  the  same  level  with  the  surrounding  skin 


fia.  288.— Lymphangioma  hypertrophicum.     Section  through  a  small,  soft,  smooth  wart.     (Formalin ; 
hsematoxylln ;  eosln.)    Magnified  40  diameters. 

(nsBvus  spilus),  or  raised  above  it  like  warts  (nsevus  prominens,  dsbvus 
verrucosus),  and  often  studded  with  hairs  (ntevus  pilosus).  They  are 
pale  brown  or  dark  brown  or  black  (Fig.  252),  and  are  usually  covered 
by  normal,  less  often  by  hypertrophied  epidermis.  They  are  usually 
small,  but  they  may  be  as  large  as  an  ordinary  plate,  and  in  rare  in- 
stances they  may  cover  a  large  part  of  the  body. 

Lentiaines  appear  at  any  time  after  birth,  and  on  any  part  of  the  sur- 
face of  the  body ;  and  when  once  formed  they  remain  for  life.    They 


n*»,, 


* 


FlO.  864.— Lymphangioma  hypertrophicum.    Roundel  summit  of  a  rather  large,  soft,  smooth  wart.    (Forma- 
lin ;  hematoxylin    eosln. >    Sharply  limited  nests  of  cells  In  the  corlutL.    Magnified  350  diameters. 


freckles;  fleshy   wahts, 


closely  resemble  the  little  pigmented  nnevi,  ami  form  well-defined  spcta 
of  a  yellow  or  brown  or  almost  black  color,  ami  as  large  as  a  \<i\. 
larg 

//vi ■/.■/<. s,  or  epketide*,  are  ill-defined,  angular,  pale- brown  spots,  no* 
elevated  above  tlie  surface,  which  appear  in  the  early  years  of 
eiallv  on  the  face,  hands,  and  seldom  elsewhere,  and  which  •   \ 
main  permanently  or  in  course  of  time  disappear.     The  pigmentation  "^ 
favored  by  the  sunlight. 

Fftshij  units   (verrucas  oarnece)   are    non~pigznented,    ■ 
smooth   (Fig.  253),  or  slightly  roughened,   or  very   nm  pilln 

growths  cansr  il  l»v  ;l  normal  or  liypertrophic  epithelium 

In  all  of  the  pathological  formations  just  described 


. 


U 


56.— tieccfcm  through  two  i«i>ih  i  a*  n* »n>  «^  '  rajUyrr «V»^*. 

nU :  /..  .  plttM-lUil  pnu-Ui :  -w  aiMlrrlk 

k-  reticular  Inv  [»<•  Usnw.    ( Preparation  stain.-i  wlili  .  ..ni.toe.)    MafOfltod  8u<ttM»c*n. 


In  the 

tissue  framework  inch.*,  ither  in  round  gi 

drawn  out  into  bands  J  Fig.  253,  Fig.  264,  Fig.  -  I    •  •    be 

partly  in  the  papilla*  and  partly  in  the  ooriona,  and  are  more  abundant 
in  those  cases  in  which  the  growth  is  I  above  the  surface  of  tin* 

skin.     In  the  pigmented  growtlis  the  oells  of  tin*  oell-nesti  may  also  be 
bearers  of  tin*  pigment,  which  either  occurs  in  the  form  of  separate 
brown  and  yellow  grannies,  or  else  is  diffused  throughout  the  sabstanc* 
of  the  cells.     In  many  instances,  however,  tl 
mainly  iu  the  connective-tissue  cells  «.f  tln>  fibrous  portions  of   thd 

The  cells  of  thecell-ni  mparativ<  and 

they  possess  an  abundant  protoplasm  and  a  bright,  bladder»uJke  nuclena. 
i  the  position  which  thev  occupy  and  from  the 

.  one  is  warranted  iu  drawing  the  conclusion  that  th< 
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the  product  of  tJie  proliferation  of  the  endothelial  cells  of  the  lymph-vessels. 
Accordingly,  it  would  appear  to  be  proper  to  place  these  growths  in  the 
category  of  the  endotheliomata  or  in  that  of  the  lymphangiosarcomata, 
but  the  limited  extent  to  which  they  grow  makes  it  seem  more  correct 
to  classify  them  among  the  lymphangiomata  (compare  §  123).  The  ag- 
gregations of  cells  which  are  found  in  the  hypertrophic  form  of  lym- 
phangioma may,  to  a  certain  extent,  be  spread  out  somewhat  diffusely 
through  the  tissues,  as  also  occurs  in  the  case  of  an  hypertrophic  hem- 
angioma. When  this  happens,  the  peculiarities  of  structure  which 
characterize  this  form  of  growth  will  be  lost. 

Unna,  Kromayer,  and  Delbanco  hold  the  view  that  the  cell-nests  of  the  cellular  naevi 
are  of  epithelial  origin,  representing  portions  of  the  surface  epithelium  which  have 
dropped  down  to  a  lower  level ;  and  Kromayer  goes  so  far  as  to  assume  a  metaplasia  of 
epithelium  from  the  surface  to  the  connective-tissue  stratum.  I  have  not  at  my  disposal 
any  preparations  which  show  the  first  stages  in  the  development  of  these  nsevi.  More 
recent  exhaustive  studies  relating  to  naevi  and  fleshy  warts  have  failed  to  reveal  any 
connection  between  the  cell-nests  and  the  epithelium,  and  consequently  I  favor  the  belief 
— notwithstanding  the  investigations  of  these  last-named  authors — that  the  pathology 
which  is  given  in  the  main  body  of  the  text,  in  regard  to  these  naevi  and  fleshy  warts,  is 
that  which  most  perfectly  harmonizes  with  their  anatomy  and  clinical  behavior,  both 
when  they  are  fully  developed  and  when  they  undergo  a  change  into  malignant  sarcomas 
(compare  §  123). 

(g)  Myoma. 

§  116.  Jlyoma  is  the  name  applied  to  a  tumor  whose  chief  structural 
elements  are  newly  developed  muscular  Jibres.  An  obvious  division  is  into 
leiomyomata  if  the  muscular  fibres  are  of  the  smooth  variety,  and  rhab- 
domyomata  if  the  fibres  are  striped. 

Leiomyomata,  called  also  myomata  kevicellulares,  occur  most  fre- 
quently in  the  uterus,  less  often  in  the  Fallopian  tubes,  in  the  uterine 
ligaments,  in  the  labia  majora,  and  in  the  muscular  layers  of  the  alimen- 
tary tract  and  urinary  channels.  In  these  localities  they  form  rounded 
and  nodulated  tumors  of  various  sizes.  In  exceptional  cases  they  are 
found  in  the  skin  and  subcutaneous  tissue,  where  they  form  small  nodules 
which  only  rarely  attain  the  size  of  a  pigeon's  egg.  They  occur  either 
singly  or  in  larger  number,  and  may  appear  in  early  childhood  or  even 
before  birth  (Marc). 

If  the  new  growth  takes  place  in  muscular  organs,  it  proceeds  from 
the  muscular  layer,  forming  in  its  development  bundles  of  muscle-fibres 
(Fig.  256),  interwoven  in  various  directions,  and  furnishing,  therefore, 
in  sections,  a  variety  of  pictures.  Submucous  myomata  of  the  uterus 
may  include  in  their  substance  uterine  glands.  Myomata  which  devel- 
op on  the  dorsal  wall  of  the  body  of  the  uterus,  and  close  to  the  angle 
formed  by  the  Fallopian  tube,  may  include  in  their  substance  a  varying 
number  of  gland-tubules  which  come  from  the  Wolffian  body  (von  Reck- 
linghausen). When  this  happens,  it  is  proper  to  call  such  tumors  adeno- 
myomata.  They  differ  from  the  ordinary  spherical  myomata,  which 
have  sharply  defined  limits,  in  these  respects :  their  boundaries  are  ill- 
defined;  and,  furthermore,  a  few  individual  glands  may,  through  the 
accumulation  of  secretion  in  them,  become  converted  into  cysts.  Ac- 
cording to  Bicker,  the  ordinary  myomata  of  the  uterus  may  contain 
epithelial  tubes,  which  perhaps  owe  their  origin  to  some  portion  of 
Muller's  duct  which  has  become  displaced  during  intra-uterine  life.  In 
the  skin  and  subcutaneous  tissue,  so  far  as  there  are  any  observations  on 
the  subject,  the  new  growth  of  muscle-fibres  has  its  origin  in  the  mus- 
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cularis  of  the  vessels  (Fig.  257),  which  layer  not  only  becomes  thickened 
(e),  but  also  gives  off  separate  offshoots  of  muscular  fibres  (b).  This 
new  formation  of  muscular  tissue  may  easily  be  associated  with  the 
pathological  formation  of  blood-vessels  (a),  and  from  this  combination 
will  result  tumors  that  may  properly  be  called  angiomy&mata  (Fig.  257). 
According  to  the  observations  of  Jadassohn,  myomata  of  the  skin  may 
also  spring  from  the  erector  muscles  of  the  hairs — the  arrectores  pilo- 
rum. 

A  certain  amount  of  connective  tissue  takes  part  in  the  formation  of 
a  myoma,  and  often  assumes  such  importance  that  the  tumor  deserves 
the  name  myofibroma  or  fibromyoma.  For  example,  most  of  the  my- 
omata of  the  uterus  are  myofibromata.  The  fibrous  connective-tissue 
portions  of  the  tumor  appear  glistening  white,  while  the  muscular  parts 
are  reddish-white  or  bright  reddish-gray.  The  fusiform  muscle-fibres 
may  be  isolated  by  teasing  a  fresh  bit  of  tumor,  or,  better,  a  bit  which 
has  macerated  for  twenty-four  hours  in  twenty-per-cent.  sulphuric  acid, 


FlO.  256.— Myoma  of  the  uterus.    (Mailer's  fluid ;  hematoxylin ;  eosln.)    Magnified  300  diameters. 

or  for  twenty  to  thirty  minutes  in  thirty -four-per-cent.  potassic  hydrate. 
In  a  longitudinal  section  the  muscular  fibres  are  .best  recognized  by  the 
staff-like  nuclei  (Fig.  256  and  Fig.  257,  b) ,  as  well  as  by  the  regular 
arrangement  of  the  cells  in  bands  or  parallel  lines.  In  cross-section  the 
muscle-cells  appear  as  little  areas  whose  rounded  boundary  lines  are 
somewhat  flattened  by  pressure  one  against  the  other,  while  in  the  cen- 
tre of  each  of  these  areas  is  the  nucleus  cut  transversely  (Fig.  256). 

Leiomyomata  are  thoroughly  benign  tumors,  although  they  often 
attain  a  very  large  size,  and  sometimes  undergo  a  change  into  sarcoma- 
tous tissue.  In  fibromyomata  of  the  uterus  we  often  have  processes  of 
fatty  degeneration  and  softening,  which  destroy  the  tumor  or  lead  to  the 
formation  of  cystic  cavities.  Calcification  may  also  occur.  A  myofi- 
broma may  become  a  pure  fibroma  through  the  degeneration  and  disap- 
pearance of  the  muscular  fibres. 

A  rhabdomyoma  (Zenker),  or  myoma  strhrelhtlare  (Yirchow),  is  a 
rare  tumor  whose  essential  part  is  made  up  of  striated  muscle-fibres 
either  well  or  poorly  developed.     When  well  developed  the  muscular 
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fibres  form  nucleated  bands  of  various  widths,  which  show  a  transverse 
(Fig.  268,  a,  6,  c)  and  in  places  also  a  longitudinal  striation  (e,  /). 


Fig.  2S7.— Subcutaneous  angiomyoma  of  the  back.  (Alcohol;  hematoxylin:  eosin.)  a.  Cavernous 
blood-Teasels:  muscular  strings  cut  longitudinally  at  b,  transversely  at  c ;  d,  connective  tissue ;  c,  artery  with 
bypertrophied  muscular  layer ;  /,  group  of  lymph-cells.    Magnified  50  diameters. 

The  ill-developed  forms  consist  of  narrow  bands  without  transverse  stri- 
ation (d) ;  of  spindle-cells  with  long-drawn-out  thread-like  processes 
without  transverse  striation  (g)  or  with  partial  striation  (/) ;  and  also 
of  round  cells  of  different  sizes,  which  show  either  a  radial  or  a  con- 
centric striation  (A,  i) .     Besides  these  there  are  also  cells  which  possess 
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Fio.  258.— Cells  from  a  rhabdomyoma.  (After  Rlbbert  and  Wolfensberger.)  a,  h.  c.  Fibres  of  various 
stow  with  transverse  striation :  d.  small  nucleated  fibre  without  stria* ;  e,  spindle-cell  with  longitudinal 
stria? :  /.  spindle-cell  with  longitudinal  and  transverse  stria* :  y,  spindle-cells,  non-striated,  with  elongated 
processes ;  h,  (,  round  cells  with  concentric  and  radial  striation. 
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do  especial  characteristic,  so  that  it  is  impossible  to  decide  whether 
they  are  young  undeveloped  muscle-cells  or  simple  cells  of  the  connec- 
tive tissue.  The  bands  as  well  as  the  spindles  are  usually  in  bundles, 
and  interwoven  among  themselves.  It  is  usually  not  possible  to  demon- 
strate with  certainty,  on  the  surface  of  the  fibres,  a  sarcolemma ;  but 
various  delicate  membranes  have  been  described  by  different  authors 
which  apparently  were  fragments  of  a  sarcolemma. 

Rhabdomyomata  occur  most  frequently  in  the  kidney  or  in  its  pel- 
vis, in  the  testicle,  and  in  the  uterus ;  seldom  in  other  localities,  as,  for 
example,  in  the  vagina,  in  the  bladder,  in  the  muscles,  in  the  heart,  in 
the  nerves,  in  the  subcutaneous  tissue,  in  the  mediastinum,  in  the  oesoph- 
agus, etc.  They  form  nodular  tumors  of  varying  size,  and  if  situated 
on  the  surface  of  a  mucous  membrane  the  new  growth  is  polypoid  or 
papillomatous  in  shape.  They  may  develop  as  well  from  transversely 
striated  muscular  tissue  as  from  smooth  muscular  fibres.  In  the  kidney 
and  testicle  they  either  form  well-defined  nodules  or  else  they  cause  the 
destruction  of  the  whole  organ.  The  growth  of  these  tumors  is  due  ap- 
parently to  misplaced  portions  of  embryonic  muscle-tissue,  and  conse- 
quently the  condition  is  generally  congenital.  But  these  tumors  may 
first  develop  at  an  advanced  age.  Sometimes  another  tissue — e.g.,  car- 
tilage— is  included  in  the  tumor.  Moreover,  fairly  well-developed  mus- 
cular fibres  are  found  in  complicated  tumors  of  the  testicle  and  kidney. 
(Compare  the  paragraphs  relating  to  Teratomata.) 

If  a  tumor  contains  only  a  few  cells  which  can  be  definitely  recog- 
nized as  muscle-fibres,  while  most  of  the  cells  have  no  specific  character, 
it  is  usually  called  a  myosarcoma. 

{h)  Glioma  and  Ganglionic  Neuroglioma. 

§  117.  Gliomata  are  tumors  which  grow  from  the  cells  of  the  stroma 
of  the  central  nervous  system,  and  which,  when  fully  developed,  consist 
essentially  of  these  cells.  In  the  brain  they  form  growths  which  for 
the  most  part  are  not  sharply  defined  from  the  normal  brain-substance, 
but  pass  into  the  latter  by  insensible  gradations.  They  often,  therefore, 
convey  the  impression  of  a  local  swelling  of  the  brain,  and  only  the 
difference  in  color,  and  a  comparison  of  the  healthy  with  the  pathologi- 
cal tissues,  suffice  to  convince  the  eye  that  a  real  tumor  is  present. 
When  they  occur  in  the  spinal  cord  these  tumors  are  most  apt  to  arise 
in  the  neighborhood  of  the  central  canal,  and  may  spread  over  a  consid- 
erable length  of  the  cord. 

Their  appearance  varies  considerably :  sometimes  they  are  light  gray, 
translucent,  of  about  the  color  of  the  cortex,  and  moderately  firm  in  con- 
sistence ;  sometimes  they  are  grayish-white  and  of  firmer  consistence ; 
and  at  other  times  they  may  be  reddish-gray  or  dark  red  in  color.  In 
the  latter  case  they  are  traversed  in  every  direction  by  numerous  dilated 
vessels.  Gliomata  which  contain  much  blood  often  exhibit  hemorrhagic 
foci.  Fatty  degeneration,  softening,  and  destruction  of  the  tissue  are 
also  common  occurrences. 

A  section  of  a  fully  developed  glioma  shows  under  the  microscope  a 
network  of  extremely  delicate  glistening  fibres  (Fig.  259,  B),  among 
which  are  embedded  numerous  short  oval  nuclei.  A  very  scanty  cell- 
protoplasm  surrounds  these  nuclei,  and  can  be  distinguished  only  with 
difficulty.  "When  the  tissue  is  investigated  in  the  fresh  state  or  after 
maceration  in  Miiller's  fluid,  it  is  easy  to  detect  that  these  nuclei  belong 
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Fio.  259.— Glioma  of  the  cerebrum.  A,  Cells  Isolated  by  teasing, 
and  stained  with  carmine ;  B,  section  from  the  same  tumor  after 
hardening  in  Mailer's  fluid.  (Staining  with  Bismarck  brown.) 
Magnified  350  diameters. 


to  cells  (astrocytes)  that  are  characterized  by  the  great  number  of  fine 
branching  processes  which  they  possess,  and  which  extend  in  every  di- 
rection (Fig.  259,  A).  By  the  employment  of  suitable  staining  mixtures 
one  may  demonstrate, 
even  in  sections,  the 
connection  between 
some,  at  least,  of  the 
fibres  (Fig.  260). 

The  cells  closely  re- 
semble normal  glia- 
cells,  although  at  times 
they  are  much  larger, 
and,  in  some  instances, 
more  spherical  in 
shape.  A  few  of  them 
contain  two,  three,  or 
even  four  nuclei. 

Investigations  with 
reference  to  the  devel- 
opment of  gliomata 
have  proved  that  the 
glia-cells  are  the  moth- 
er-cells of  the  tumor. 
The  ganglion-cells  do 
not  take  any  part  in  the  proliferative  processes.  The  abundance  of 
cells  in  a  glioma  varies  greatly.  Sometimes  the  cells  preponderate  de- 
cidedly, and  then  at  other  times  the  stroma  is  the  more  prominent  part 
of  the  texture.  A  simultaneous  proliferation  of  the  cells  of  the  peri- 
vascular connective  tissue  produces  a  gliosarcoma. 

There  is  often  a  great  increase  in  the  number  of  blood-vessels,  and 
in  some  places  they  may  be  ectatic. 

Gliomata    usually  occur  singly,  and   do   not  furnish  metastases. 
Their  etiology  is  unknown.     Some  gliomata  probably  originate  from 

imperfectly  developed  portions  of 
the  brain  and  spinal  cord.  Trauma- 
tism may  furnish  the  exciting  cause 
for  their  development. 

The  name  glioma  is  also  applied 
to  a  tumor  of  the  retina  which  is 
observed  only  in  childhood.  These 
growths,  a  certain  proportion  of 
which  are  of  congenital  origin,  devel- 
op in  the  retina  and  are  evidently 
due  to  some  disturbance  in  the  de- 
velopment of  that  organ.  They 
have  a  soft  consistence,  are  white 
or  grayish-red  in  color,  and  are 
rich  in  cells.  The  major  portion 
of  the  tumor  consists  of  small, 
round,  or  irregularly  shaped  cells, 
poor  in  protoplasm,  and  greatly 
resembling  the  cells  of  the  nuclear  layer.  They  possess  in  places  smaller 
or  larger  processes.  These  cells  are  found  best  preserved  in  the  neigh- 
borhood of  the  blood-vessels,  while  in  other  portions  they  often  show 


Fio.  2H0.— Section  of  a  glioma  of  the  cerebrum, 
with  astrocytes.  (Mailers  fluid;  hematoxylin, 
according  to  Mallory's  method.)  Magnified  500 
diameters. 
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signs  of  having  undergone  deflBDezairre  changes.     The  tumor  may  al»- 
oontain  (Wintersteiner)  ganglion  cells,  cylindrical  clU,  mm)  j* 
cell  forms  like  rosettes  and  bands,  these  latter  being  regarded  as  mad* 
ap  of  fibres  of  the  rods  ami  cones.     Winterateiner  tlw  oalll  an 

a  tumor  a  neitroepithelioma. 

The  glioma  of  the  retina  often  shows  areas  <>f  ikmt .  >*is  iu  its 
If  it  develops  further,  it  either  breaks  into  the  retrobulbar 


rasSfc 


•X 


''»• 


*^ 


i    Portkiao 
portlnfl 

iti.ih.-l  mill 

I   Willi 


.     Sttrtkifl 

n  iiinl<-l    tii   CiiiutilH   IjuIsui 

lui'iiiuUayili 


nd  forme 


1  through  the  ooroea  and  sclera. 
metast.i 

Neuroglioma  ganglionar  d   v    963     fa  a  term  applh 
growths  which  arise  in  tln«  central  nervous  aysfan,  are  composed  of  hy- 
perplastic glia-ti#$uet  gauyUon-crllM,  and  ><>  i  and  coustiti 
ill-defined  swellings  of  the  laj             isee  of  the  1" 
DodtUar enlargemeiits of  small  sections  of  tin-  ^hen  exaie 

by   tin*  naked  cvi'  the  affected  portions  of  the 

be  fairly  normal;  but  as  a  general  rule  the  distinction  bet* 
white  substance  is  fainter  than  normal,  and  the  tissue  is  thi 
white  oc  grayish-white  or  spotted  white  and  gray,  and  at  the  same  I 
more  or  less  hardened 

These  masses  are  ehien>  made  up  of  more  or  leu  .. 
containing  a  certain  number  of  nerve-fibres  (d 

.1,  not  only  in  the  region  of  the  cortex,  but  also  in  that  of  t  sub* 

06, 

Probably  all  such  formations  must  fo  led  as  the  result  of  a  dis* 

kurbaneeoi  (he  embryologies!  development  of  the  brain  — that  is,  as  local 
cerebrsJ  malformations,  which  have  undergone  further  ntaf* 

i        irth. 
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(i)  Neuroma  and  Neurofibroma. 

§  118.  The  tumors  called  neuromata  are  observed  most  often  in  the 
ends  of  amputated  nerves,  where  they  form  at  times  quite  large  swell- 
ings, which  are  either  separated  from  the  surrounding  tissues  by  more 
or  less  sharply  defined  limits  or  are  united  to  them  without  any  such 
distinct  line  of  separation.  From  their  origin  they  have  received  the 
name  of  amputation  neuromata  (Fig.  262,  V).  The  development  of  these 
neuromata  is  explained  in  the  following  manner:  After  the  nerves  are 
cut  off,  more  or  less  connective  tissue 
forms  on  the  stump,  and  at  the  same 
time  the  axis-cylinders  divide  and  grow 
out  in  length.  In  this  manner  the  scar- 
tissue  becomes  supplied  with  nerves, 
which  at  first  have  no  sheaths,  but  which 
very  soon  become  covered  with  fibrous 
sheaths  and  ultimately  with  medullary 
ones.  The  mass  of  nerves  penetrating 
into  the  granulation  tissue  may  be  very 
great,  so  that  the  connective  tissue,  after 
a  certain  length  of  time,  may  contain  a 
rich  supply  of  nerves,  which,  radiating 
from  the  end  of  the  old  nerve,  spread 
through  the  fibrous  tissue  in  every  direc- 
tion (Fig.  262,  b).  We  have  here,  there- 
fore, an  instance  of  the  useless  regener- 
ative growth  of  a  nerve-stump— a  growth 
which  exceeds  the  physiological  necessi- 
ties of  the  nerve  and  so  forms  a  tumor- 
like mass. 

Another  form  of  the  so-called  neuroma 
develops  spontaneously  in  the  course  of 
a  nerve,  without  an}r  outside  provocation. 
This  tumor  owes  its  origin  to  an  increase 
of  the  connective  (issue  of  the  nerve,  usually 
of  the  outer,  more  rarely  of  the  inner 
layers  of  the  endoneurium ;  as  a  result  of 
which  the  nerve-bundles,  at  the  point, 
where  the  tumor  is  developing,  are  in- 
closed in  a  more  or  less  thick  layer  of 
connective  tissue,  usually  of  a  loose  sort 
(Fig.  263,  b,  d) ;  or  these  bundles  are  split 
open  by  the  growth  of  connective  tissue 
into  separate  individual  fibres.  Some- 
times the  perineurium  is  also  involved  in 
the  proliferative  process.  Where  nerves 
lie  together  in  a  large  bundle  the  epineurium  as  well  as  the  endoneurium 
and  perineurium  of  the  smaller  nerve-bundles  may  be  affected  by  this 
process,  but  this  is  usually  not  the  case. 

These  tumors,  structurally  considered,  are  not  neuromata,  but  neuro- 
fibromata  or  fibromata  of  the  nerves.  A  number  of  them  are  usually 
present  at  the  same  time,  and  they  majr  occur  in  all  the  peripheral 
nerves,  although,  as  a  rule,  they  are  limited  to  a  definite  area  of  nerve* 


Fid.  2t$2.— Amputation  neuroma  of  the 
Lschlatic  nerve  (nine  years  after  amputa- 
tion). Longitudinal  section,  a.  Nerve; 
b,  neuroma.  (Drawn  from  a  preparation 
whlob  had  been  hardened  in  M  tiller's  fluid.) 
Magnined  3  diameters. 
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distribution.     The  pochfles  ire  sometimes  situated  kht  ncrr*- 

trunk,  sometimes    on    tin*   finest   branches,    usually  of  the   cutaneous 
nerves.     Thesesoft  conm  hm  nodules,  which  are  scattered  about 

through  the  skin  in  smaller  or  larger  uumters,  are  termed  multiple 
fibromata  of  the  skin.    The  fiuest  nodules  lire  demonstrable  onfa 
ami*  ,  I  mt  tlio  uhu  •    flit    f  I  ;     it    t  f  i  t    f  i  luiri 

nut.     Individual  tumors  may  roach  the  size  •  f  1  ma:  orr*- 

flbres  being  qiiite  lost  sight  of  in  the  great  mass  o!  conn 
whose  continued  growth  i  Umbo  to  waste  away  entr 

ddition  to  tliis  formation  oi  u«  11 -d.tined  nodttlsS  th-iv  m.i'.   :x\- 
throughoul  the  area  of  distribution  of  the  affected  i 
ifiht'j  "J  th,  ,,<  rw -ji!»'  huvi rtrophy  <•/'  the  cvnm  And 

finally*  with  the  conditions  mentioned  ma  ciated  n  h   perti 

thickening  of  the  connective  tissue  of  the  skin  ibeu- 

taneooj  tissue,  resulting  in  "//.  nifhmso/  (he  $h  thoee  nfarrrW 

in  ctepkantiai 

A  third  form  of  neuroma  is  the  cirsoid  neuroma  (Bruus  I  I  »r  plexiform 
neuroma  (Verneuil),  a  tumor  whieh  is  characterised  bg    0M  circtim- 
stance  that  in  the  domain  of  several  neirve-branches  ■  eowrolntii 
twisted  and  mterworen,  thickened  and  nodular  i 

An  <\.oniiiatioii  of  the  individual  OOtds  rfiTOall)  tln- 

fi/rot  )f  the  nervee  (Fig.  963),  tin  th  of  then 

Vium  resulting  ]»artl.\  in  a  diffuse  thickening  of  toe  i  artly 

in  a  nodular  one.     But  in  this  case  attention  should  1  ■ 

fact  that  the  m-rves  in  the  territory  involved  arc  not  onh  thickened,  but 
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Mb,  v<    9mm  ft 

■liihiiino-  In  <'it«|4uinl 


ITtef  a»itial!  Oitml i<-  .if  it< 
mUUnl 


■•..  r  \„:\  me  mmmtte  •  S) 

,  i   ...    i 


also  tfltullj  >  length,  and  ooasequenl 

aii'l.  furthermore,  that  tb<  t  the 

sum  total  of  the  serves  litaated  in  the  skin  and  rabcntaneooi 

:•  r  than  it  should  !»••  under  normal  conditions.     The  coodit 
nere,  tin  i  re  those  of  a  genuine  u 
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>mbination  with  fibromatosis.     Most  of  the  nerves  in  tin  are 

ledullated  (neuroma  myelinicum).     It  is  difficult  to  determine  to  uli.it 
ttent  tumors  of  this  nature  contain  nerve-fibres  which  are  non-medal- 
ited  (neuroma  amyelinioum)  j  nevertheless  cases  have  been  re] 
icl  jn'»st  of  the  fibres  were 
found  to  1»«   tmn-medullatsd. 
id    nenromata  occur  oa 
and  •xtremi- 
and  are  usually    charao- 
<1   by  grout  alteration*  of 

■'.111      )r]l'i,  ),      )>■  Hi  )'/<<! 

ply  of  elephantiasis* 
1 1 rofibroxnata  and  ei  rs<  »i<  1 

mata   do    BOt    OaUSS     in— 

tastafloa,  bat  in  certain  i 
nenromata  take  onasaxoomsr 
and  consequently  a  ma- 
il character.     Hereditary 
and     congenital 
iiion  have  been  proved 
ed  in  both  forms 
of  neural; 
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§  110.  A  sarcoma  is  a  oklaB 

\mor    in    which 

muck       ^^^^ 

(  i ho  a  tke  <n(<  i- 

cellular  substamr,  \»>t  only  <>u 
>t  of  their  number,  t>nt 
also  by  reason  oft! 

The  ita  are  therefore  closely  related  to  undeveloped  connective 

ie,  and  a  comparison  between  sarcoma  and  ambryonic  tissue  is  by  no 
-  Car-fetched. 

in  a  previously  norma]  tissue  belonging  t<> 
the  group  o!  conn  distances-  as,  for  example,  in  the  skin,  in  the 

Bubcutaneoua  tissue,  in  the  intermuscular  connective  tissue,  in  the  peri- 
ifu,  in  the  spinal  cord,  in  the  membranes  of  the  brain,  in  the  oon- 
i.ssue  framework  of  glandular  organs,  etc. — or  else  in  a  fully 
onnective-tissue tumor-  as,  I  pie,  a  fibroma,  a  myoma, 

minima,  an  hypertrophic  Lymphangioma,  etc.    Finally,  the  deeidua 
uteri  may  also  serve  as  a  starting-point  for  the  development  of  a 
i.    The  transformation  of  the  parent  tissue  into  tumor-tissue  takes 
by  growth  and  multiplication  of  the  existing  cells.     The  cells  usu- 
ally divide  by  mitosis,  and  the  faster  the  turn  -  the  more  numer- 
ous are  the  mitoses.     Besides  the  typical   mitoses  there  are  atypical 
forms  of  all  sorts ;  sometimes  also  nuclei  broken  into  fragments.     Direct 
Jitatioti  of  nuclei  occurs  more  ran 
When  fnllj  developed,  sarcomata  form  tumors  which  are  separated 
rrounding  tissues  by  more  or  less  sharply  defined  limits. 
>w  in  any  part  of  the  body  where  there  is  connect] 
but  they  are  found  in  certain  regions  far  more  frequently  than  in  others. 
For  example,  they  are  found  much  oftener  in  the  skin,  fascia?,  inter- 
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muscular  connective  tissue,  bone,  i>eriosteuin,  brain,  and  ovaries  than  t 
the  Brer,  til.-  intestine,  the  uterus*  Mid  the  lungs. 

The  development  and  form  of  the  cells  \  dderabh  <uc~_«t 

ian  Tlie  intercellular  subetnnce  is  si>m«jtim">  -.'am 

delicate;  at  other  times  it  is  mora  abundant,  and  resembles  in 
rather  the  basic  structure  of  tin*  developed  normal  i 

The  amount  of  the  intercellular  substance  has  a  marked  infl  -w*e 

upon  the  consistence  and  color  of  the  rumors.     n*e  wadullarj  variety 
presents  ■  marrow-whits  ox  grayish-white  out  surface. 

cells  and  i r  in  Intercellular  substance.     A  hard  and  dense  tumor  iasaml 

poorer  in  cells  and  richer  in  fibrous  interceJlulai  Hunt     Such  tumofawTsu^* 
shads  by  insensible  gradations  into  fibromats  >\\»>u  t ha  bor*  — «^Df* 

der-line  are  called  flbnisiPioiimts     Tn-  of  a  asj 

scuts   throughout   very    nearly    the  Same  appearance,  unless    PStrOgBI 

chan  ii  unequal  distribution  of  Mood-vessels  osus< 

It  is  usually  uniformly  smooth  ami  of  a  milk-white  eolor 
lary  forms,  or  char  grayish-white  and  somewhat  translu 
U-ight  grayish-red  or  grayish-brown,  in  the  firmei   varieties, 

of  a  brilliant-white  <»r  yellowish-white  color. 
The  den  t  of  blood-vessels  varies  in  saroomai 

the tssssIc  are remarkablj  numerouaand  broad    in  fact,  ectat. 

<//<  r/.t/ir  tttirt-t./mtfu).  dlSthtfT 

able  from  the  fcumor-eubstance,  but  the  tumor-cells  themselves  i 
constitute  the  outer  calls  of  the  walls  of  tin*  vi 

the  cells  <  ills  of  the  vessels  also  tal  in  the  growth  of  the 

tumor.     Lymph-vosa  a  demonstrated  in  Barcomata, 

Retrograde  ohangea  such  as  fatt\  degeneration,  mucoid  logenera- 
tn  Hi.  limn  faction,  oh  esy  degeneration,  necrosis,  hemorrhage!  w'angron*. 
ale*  mon  occui  ?■  tta. 

Sarcomatous  tiiumr-  S  divided  into  three  classes.     The  firs  I 

fthnsn  iTninflnn  thr  iri'mjifr  tnrrnmn  rcomata  in  the  nam  ^ 

that  is,  tumors  which  are  funned  according  to  the  \\  pe  of  : 
tire  tissue,  and  which  show,  then-fore,  a  mON  Of  ISSS  even  distribi 

of  the  cells,  without  an j  formation  of  separated  foci  orgn  'ell*. 

second  olsas  includes  th<  i  whicb  bIiow  n  pariu 

\i  and  grouping  of the  individttal  etem€>itBt  so  that  in  ap;  ■■ 
they  resemble  the  epithelial  tumors.     The  third  c 

•  ' 
Mood  changes  which  give  to  the  tumor  a  peculiar  appearance. 

The  rtitilwjy  of  sarcomata  is  not  B  Blmpls  i  They  OCOUT  ottSDSC  in 

yOUtfa  than  in  old  age.      SoflBS  develop  in  fatal  life  and  owe  their  origin 
to  some  local  malformation.    8om  develop  as  the  result 

trauma.    A  parasitic  origin  has  n<  '  onatratetL     Usually? 

is  a  single  primary  tumor;  but   multiple    primary  eaiOOaaftSj  are  Bome- 
times  oUerved,  M  ample,  in  the  NDSI   and  in   the    hone-mat 

The  softer  tumors  lead  to  metastases. 


g  12<>.  Simple  sarcomata  include  both  the  soft  i  rnw  and 

those  of  a  timer  oouatatence,  which  shade  off  insensibly  it  ribro- 

sarcomata  and  the  fibromata.     Among  these  forms  several  sul 
ties  may  be  distinguish!  ling  to  the  chars 

Smalt  round-celled  sarcomata  are  verj  soft,  rapidh  g 
which  develop  especially  iu  the  conm- 
porting  framework  of  tin  Iso  in  the  -kit..  te>ti 
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and  lymphatic  glands.  The  cut  surface  of  a  section  of  one  of  these 
growths  appears  milky  white,  and  sometimes  shows  caseous  or  softened 
areas.  If  scraped  the  surface  yields  a  milky  fluid.  The  structure  is 
very  simple.  The  tumor  is  composed  almost  wholly  of  round  cells  and 
vessels  (Fig.  265,  c).  The  cells  are  small  and  frail;  they  have  very  lit- 
tle protoplasm,  and  a  spherical  or  slightly  oval,  rather  large  and  blad- 
der-like nucleus  (c),  which  seems  to  be  more  highly  developed  than  the 
nuclei  in  lymphatic  elements. 

Between  the  cells  lies  a  very  scanty  amount  of  granular  and  delicately 
fibrillated  intercellular  substance.  The  vessels  traverse  the  masses  of 
cells  in  the  form  of  very  thin-walled  canals.  If  the  tumor  is  examined 
at  its  very  margin  of  growth  among  the  muscular  fibres,  its  tissue  will 
be  found  to  present  an  aggregation  of  round  cells  (Fig.  265,  b,  c)  in  the 
connective  tissue  lying  between  the  muscles.     Often  in  close  proximity 


Fl«.  2Ci>. 
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Fig.  2B5.-  Section  through  the  margin  of  a  sarcoma  of  the  Intermuscular  connective  tissue  of  the  neck. 
(Alcohol;  carmine.)  a.  Normal  muscle  cut  transversely;  a,,  atrophied  muscle  cut  transversely:  h.  round 
cell*  of  the  sarcoma  growing  between  the  muscle-fibre* :  c,  mature  tumor-tissue ;  d,  round  cells  of  the  char- 
acter of  white  blood-corpuscles.    Magnified  300  diameters. 

Fig.  266.— Section  from  lymphosarcoma  of  the  mucous  membrane  of  the  nose,  after  shaking  It  about  In 
water  to  free  It  from  the  greater  number  of  Its  cells.  (Alcohol ;  carmine. »  a.  Reticulum  :  />.  cells  of  the  re- 
ticulum ;  c,  round  cells;  t/,  blood-vessel  with  actively  growing  cells.    Magnified  300  diameters. 

to  the  cells  of  the  tumor  there  are  lymphatic  elements  whose  nuclei  (d) 
stain  more  deeply  than  those  of  the  tumor  itself. 

A  second  form  of  round-celled  sarcoma  is  called  lymphosarcoma. 
This  tumor  imitates  in  structure  the  lymphatic  glands,  at  least  to  this 
extent :  that  the  stroma  which  holds  together  large  numbers  of  round 
cells,  is  composed  of  a  vascular  reticulum  (Fig.  266,  a),  a  part  of  which, 
at  least,  is  made  up  of  branching  and  anastomosing  cells  (b).  These 
relations  are  easily  made  clear  by  shaking  a  section  in  a  test-tube. 

According  to  the  degree  of  development  of  the  reticulum  which  they 
possess,  one  may  divide  the  lympkowircomata  into  two  forms — the  soft 
and  the  hard.  In  the  firmer  specimens  of  this  variety  of  new  growth  the 
reticular  framework  substance  may  present  a  more  or  less  close  resem- 
blance to  ordinary  fibrous  connective  tissue. 

Lymphosarcomata  occur  most  frequently  in  the  lymphatic  glands 
and  the  lymphadenoid  tissue  of  the  mucous  membranes  and  the  spleen, 
but  they  are  also  found  in  other  situations.  The  tumor,  in  its  growth, 
involves,  one  after  another,  a  more  or  less  considerable  portion  of  the 
lymphadenoid  tissues  enumerated. 
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Large  round-celled  sarcomata  occur  iu  thesam* 
small  miuid-celled  BSIOOmata  arc  found,  hut  tlieir  cells  ;uv  mnrli 
than  (hose  df  the  latter.     These  two  forma  of  tumors  resemble  each  < 
closely,  although  the  large-celled  variety  is  u<»t  bo  soil   Bfl  the  small!  MJX* 


^,1 


J- 


1 1...  mt. 


no.  na 


Km..  387,  n  it  fungoM  l»w*  round-oolted  »rv<u:iu  of  tii.-  »kln  of  Uw  Uv-    i<  »rmlo*  i 

ti<m >    Mnjniin«i  «« 

Mm.  SW.-fwcUoa  or  *  uvotn*  of  th*  braut.  wtth  v»rt..iulT  tbaped  oS*    (Alcohol :  BUmai 
uiicxtlve  Umte;  h.  •arroouilous  tfcaoe:  e,  MuUlcr  cell*;  d.  ..-u*  with  brptrtfofifcie  on 
ur  celto.    Magnified  SOU  (llamrtrn. 

celled.     The  cells  are  richly  supplied   with    protoplasm,    and    |m.w- 

bladder-like  oval  nuclei  (Big.  207).     Many  ai  the  oaHl   haw 
nuclei,  some  more  than  two.     Between  the  cells  i-  n  reticulated  iit»»roel« 
lular  snltstaiHV  (Fig.  267),  in  which  both  spindle-shaped  and  branching 
cells  unite  to  form  an  alveolar  network  in  whose  meshes  the  lar? 
epithelioid  cells  lie.      For  this  reason  such  tumors  have  been  Called  '">■'}• 

!  HUroth). 
Iu  other  forms  of  large  round-celled  sarcomata  the  oslll  BIS  I 
ingsize  (Fig.  2<W  i,  and  among  them  arn  many  long  or  irregularly  shaped 
ci  lis,  BO  that  thfl  tumor  may  w<  11  be  called  a   sarcoma    with    :■ 
phous  cells.     The   nuclei,  too,  vary  much    in  I 

tumors,  and  there  may  be  a  large  number  of  them  in  a  single  c 
Itinueleated  giant  cells). 
The  large  round-cell,  il  sarcoma'  mate  with   p 

plums  cells  are  in  general  not  so  malignant  as  the  small   round-c 
ones;  Imt  nerexthelees  they  do  give  rise  t<>  met 

Spindle-celled  sarcomata  are  among  thtM-ommom-st  of  tumors,     T 

tsuaUr  much  than  the  ronnd-cellsd  varieties,  bat  t 

also  l»v  «'f  a  soft  medullary  character.     A  cut  section  usually  appear* 

llowiah-white  and  somewhat  tranwlnomit,  ox  it  mas  present 

or  l»-ss  reddish  hue  by  reason  of  its  vascularity       MeanUary 

tnmors  whoso  ceDs  bare  undergone  Eattg  degeneration  ma;  pur 

whim  color.     In  general  these  turners  are  much  less  malignant  than  tht< 

round-celled  ones,  bat  their  character  in  this  respect  varies  ace' 

their  location  and  th<  in  cells. 

.Wording  as  th<-  cells  are  large  or  small,  we  may  di  li  large 

spindle-celled  and  small  spindle-celled  sarcomata.     By  teasing  small 

f  the  tumor-tissue  some  of  the  cells  )iia\  be  thin 

rery  long  spindles  nui\  occasionally  In*  obtained  (Fig.  2(50).     Tbf 

cells  lie  side  by  side,  arranged  in  bundles,  which  in  a  section  may  be 
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cut  transversely  or  obliquely  or  longitudinally— a  proof  that  they  are 
interwoven  in  different  directions. 

This  arrangement  of  the  spindle-cells  in  bundles  is  often  very  strik- 
ing. In  other  cases  it  is  entirely  absent  (Fig.  271),  and  for  considerable 
distances  the  spindles  will  be  found  to  lie  in  the  same  direction.  Some- 
times the  direction  of  the  spindles  is  determined  by  the  direction  of  the 
blood-vessels — i.e.,  the  individual  bundles  build  each  a  sheath  about  its 
own  blood-vessel. 

Between  the  spindle-cells  there  may  be  a  very  small  amount  of  inter- 
cellular substance,  or  it  may  not  be  possible  in  the  section  to  demonstrate 
any  intercellular  substance.  In  other  cases  it  is  more  abundant  and  of  a 
fibrillary  character.  In  such  cases  the  cells  have  less  protoplasm,  so  that 
often  it  is  scarcely  possible  to  demonstrate  any  protoplasm  around  the 
nucleus,  and  the  processes  at  the  poles  of  the  cell  seem  to  spring  directly 
from  the  nucleus  (nuclear  fibres).  Such  varieties  are  dense  and  hard. 
They  form  the  connecting-link  between  sarcomata  and  fibromata,  and 
are  called  flbrosarcomata. 

Sarcomata  with  polymorphous  cells  are  also  found  among  the  spin- 
dle-celled sarcomata.  They  contain  spindle-shaped,  triangular,  and 
prismatic  cells,  and  also  star-shaped  cells  and  cells  which  are  quite  ir- 
regular in  shape  (Fig.  270). 

Both  in  polymorphous-celled  and  in  spindle-celled  sarcomata  are 
found  more  or  less  numerous  giant  cells  (Figs.  268,  270,  and  271),  so 
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FIG.  270. 


Flo.  389.— Spindle-cells  from  a  large  spindle-celled  sarcoma  of  the  cheek.    (Teased  preparation.)    Mag- 
nified 400  diameters. 

Fio.  270.— Cells  from  a  medullary  giant-celled  sarcoma  of  the  tibia.    (Preparation  stained  with  bsema- 
taxjlin.)    Magnified  400  diameters. 


that  the  name  of  giant-cell  sarcoma  may  properly  be  applied  to  these 
tumors.  They  develop  most  often  from  some  part  of  the  osseous  sys- 
tem, but  they  are  found  in  other  parts  of  the  body  also. 

If  a  sarcoma  develops  in  a  preexisting  new  growth,  a  mixed  form  of 
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tumor  results,  to  which  the  names  myxosarcoma  (Fig.  229),  chondro- 
sarcoma (Fig.  234),  myosarcoma,  etc.,  are  given.  If  bone  develops  in 
a  sarcoma,  we  have  an  osteosarcoma. 

Lymphosarcoma  of  the  lymph-glands  and  of  the  lymphatic  system  of  the  spleen  and  of 
Vie  mucous  membrane  of  Vie  intestinal  tract  produces  a  peculiar  condition  of  the  affected 


Fio.  271.— Giant-cell  sarcoma  of  the  upper  jaw.    (Mailer's  fluid ;  bsematoxylin.)    Magnified  400  diameters. 

organs;  the  progressive  increase  in  the  lyraphadehoid  tissue  leading  to  the  formation 
of  large  nodules.  Under  these  circumstances  the  characteristic  structure  of  the  lym- 
phatic system  is  lost  and  the  new-formed  tissue  also  shows  considerable  variations  from 
the  structure  of  typical  lymphadenoid  tissue — e.g.,  fibrous  thickening  of  the  reticulum, 
or  the  production  of  giant  cells.  As  similar  growths  also  occur  in  other  organs,  such  as 
the  liver,  the  disease  cannot  be  looked  upon  as  a  simple  hypertrophy  of  the  lymphade- 
noid tissue,  but  is  closely  associated  with  tumor  building.  It  is  possible  that  it  may 
be  an  infectious  disease. 

§  121.  Sarcomata  which  present  an  organoid  structure  are  found 
among  those  forms  called  alveolar  sarcomata  and  tubular  sarcomata. 
These  growths  are  connective-tissue  tumors  in  which  the  cells,  especially 
the  larger  ones,  are  arranged  in  groups,  so  that  it  is  possible  to  distin- 
guish a  vascular  stroma  and  separate  aggregations  of  cells.  According  to 
their  genesis  these  tumors  may  be  divided  into  two  classes :  endothelio- 
mata  and  hsemangiosarcomata.  There  are  also  sarcomata  of  an  alveo- 
lar type  which  possess  stroma  and  cell-nests,  but  which  cannot— so  far 
as  their  development  is  concerned — be  included  with  the  above-named 
classes. 

The  endotheliomata  are  organoid  sarcomata  in  which  the  large  cells 
of  the  cell-masses  and  strings  are  derived  from  a  proliferation  of  the  en- 
dothelium of  the  lymph-spaces  and  lymph-vessels.  They  may  therefore  be 
called  lymphangiosarcomata.  They  develop  in  previously  healthy  tis- 
sue, or  in  tumors  already  formed,  especially  in  hypertrophic  lymphan- 
giomata  (pigment  spots  and  warts ;  cf.  §  115),  and  in  myxochondromata. 
The  localities  in  which  they  are  particularly  likely  to  develop  from 
healthy  tissue  are  the  membranes  of  the  skull  and  the  serous  membranes 
of  the  great  cavities  of  the  body,  but  they  may  also  develop  in  the  same 
manner  in  other  organs.     When  they  develop  from  hypertrophic  lym- 
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pliangiomata,  it  is  usually  from  such  as  are  seated  in  the  skin.  Finally, 
vrlten  they  take  their  start  from  a  myxomatous  tumor,  the  latter  is  apt 
to  be  oue  of  the  mixed  growths  found  in  the  salivary  glands,  the  palate, 

Qm  ori.it. 

Etndothclwmata  of  th  delicate  membrane*  of  ilf  brain  Vl-  tpfaal  con! 
ma  nodular  or  flattened  growths.     Their  mode  of  growth  is 

tho  following:  The  flat  endothelial  cells  which  clothe  the  conneetive- 
t  issue  network  of  the  subarachnoid  tissue  ami  of  the  pia  liecome  swollen 
Doe  the  appearance  of  cubical  or  even  of  cylindrical  cells  (Fig. 
t2  *  2  Consequently  the  new  growth  at  first  presents  the  character- 

asties  of  tubular  gland-like  formations;  and,  when  the  proceefl  of  prolife- 
jrati«ui  is  active,  even  solid  nests  of  ceUs  may  lie  formed.  Inasmuch  as 
-the  pia  extends  Into  the  brain  as  a  lymph&no  sheath  over  the  cerebral 

-sels,  the  further  advancement  of  the  new  growth  will  take  place  in  the 
£orm  of  OOrdfl  of  large  cells  (like  epithelial  cells)  following  the  course  of 
-I li«'S.  _'7*2.  f\  </.  h). 

Kndolheliomaia  of  the  dura  mater  are  formed  by  a  proliferation  of  the 
■thelial  cells  of  'the  lymph-vessels;  and  through  a  tilling  up  of  the 
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ertloti  t hn 'uvrli  an  <'i..l<>tlK'llouin  of  lliu  plu  muti-ruinl  o-M'i'al  i.-orVx.  diffusely  ipwd  Ml 
ami  s;>iiiai  nmi.    iMUlWs  rtiii'l;  liRMiuit/ixvlln.)    a,  Pia  maiei  oa  ibeau  I 

i    wtka  In  the  suhara  .■.-:  (,  (/.  h,  endu- 

ptal  sheath.9  »»f  tip  ,  longitudinal  section  Uimmtu  u  vriii.    Minruiiiiil 

with  largo  cells,  there  are  formed  anastomosing  strings  of  cells 
'  >  which  in  some  places  may  still  preserve  a  lumen. 
Endothelioma  fa  of  th*    pleura  or  of  the  peritoneum   are  usually   flat 
tlis  with  a  certain  number  of  nodular  elevations.     The\  are  eharac- 
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the  size  ai  'ion,  as  well  as  in  the  form,  of  both  the  nucleus  and 

Ll-bodj . 

/%   skin,  which  develop  from  hypertrophic  I 
Doles),  po8B6B8  a  structure  similar  to  that  of 
riginal  growth,  and  therefore  also  have  cell-nests  of  varying 

*)• 
The  endothelial  growths  which  occur  in  myxormUo  and  myxochvndro- 

of  different  shapes  (Fig  lmt  it  is  to 

hat  einrilar  growths  spring  from  bl 

<•.  ih,  so  that  a  definite  conclusion  in  regard  to  the  nature  of  the  strings 

'ile. 

The  alveolar  or  tubular  or  plexiform  structure  of  endotfoeliomata  is 
sharph  defined  onls  in  the  •  at  1\  stages  of  the  growth,  and  fa  likely  to 
disappear,  al  thai  growth  pro 

the  one  hand,  to  the  fact  that  the  endothelial  prt  >liferati<  »u  extends,  with- 
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mmoryplnr  nittoxylln:  eoalR.)    <t.  ConiMi-tfve  tt»> 

i^-*   of  ti'llc  ;  i/,  diffuse 

its.  Into  the  surrounding  connective  tissue  (fig.  273 

and,  on  the  other,  to  the  cireumstano-  that  the  o  i  -ti-sur  cells 

SB  take  "ii  a  Dew  activity  similar  to  that  of  the  emlothfli.il   li-- 

-  nit  of  this  doable  proliferative  activity  is  tlf  production 

of  a  cellular  new  growth  of  consul  rable  sine  and  possessing  the  charac- 

o  ordinary  sarcoma  (Fig.  -7.  Accordingly,  no  sharp  di* 

in  bedraun  between  the  endotheliomataaud  the  sarcomata; 

mattei   of  fact,  the  former  may  gradually  bocouie  altered 

into  the  latter. 


■  ii  the  endotheliomas  and  the  BareLnom 
it  would  ti"t  be  betfc  I'tlieHimiataa- 

fj    M   in    follow 

1 
neral  use  and  is  quite  appropj 
■  •Hal  cancer  would  nnty. 

-iiAlly  employed  i><  designate  an  epitheli;.  I 
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ii.K.  rn  i|.kii:iMo  l<>  two  types  wlura 

llielial  \;irict\  . 

I  have  claaeed  aa  endotheliomata  those  tumors  of  tUo  nrroiiH  mrmliraoe*  whirl* 
characterised  by  ti  on  <>f  strings  of  cells  in  Hit-  lymph- 

lag  I  bars  Bonnwd 

lympl  and  lymph-  I  must  admit,  howei 

enppoi 

i      The  peenibUltj  oi  their  development  out  ol 
not  excluded  (Benda),  and  it   it  were  tiiciv  would  still  M<iii;iiti   tin 
would  not  be  better  to  reckon  fiuch  tomora  wltiti 

odiBg  tomora  oi  the  kidney  and  ndular  oall  h  organs 

od  from  the  peritoneal  epithelium. 

22.  The  haemanftiosarcQinata  or  nrtgiosarcomata.  in  the  narrow 
sense  of  the  term,  make  up  h  gXOQp  of  organoid  sarcomata,  in 
walls  of  the  blood-vessels  and  their  surroundings  not  onl\   pari 
;i  gpeoia]  manner  in  the  boUding-ap  <>f  the  tamers,  hut  also  at  ti. 
time  they  constitute  u  characteristic  portion  of  these  growl 

In  typical  oases  the  substance  <<f  tho  tumor  maj  I"'  made  u. 
entirely  of  a  muss  of  blood-vessels  (Fig.  276,  a),  tlio  walls  o! 
rarroanded  In  thick  layers  oi  culls  extend ing  often  to  tl<  tbelh 

(ft).     The  thick-walled  tulies  of   cells  sometimes    purati 
course,   and  tit   other  times  they  form  anastomoses,  tints  furiiixl 
picture  in  which  there  is  much  twisting  and  curving  of  the  part* 

form  angiosarcoma). 

The  perivascular  mantle  of  cells,  which  is  a  characfe  i 
an  luemangiosurcoina.  tmiv  constitute  the  chief    portion   «.f   the 
(Fig.  276,  a,  6,  c;  Fig.  277,  r»),  so  that  the  remaining 


Flfl.  fTB.    auction  through  n  nodular  awrlomrv.  >ma  of  th<    I 
n.tt,  V<wk>  in   wi-Uoii;  f<.  |*'ii>tuM-iilitf  iflluiui  rOiiutri    til  rnnn-.-.  t:   tiunMBWM  I 

imtnulju-  uuue«»  with  •uittli-nt]  «i'iu  i-  r  rjrttBden.     M<ifiilfl.**l  •*• 

ing  all  that  is  left  of  the  origina]  structure*,  are  decidedlj  mrf  into 
background.     In  other  cases  the  striugs  <>f  cells  which  are  dei 
th<«  blood-vet  only  an  insignificant  portion  of  * 

(Rg.    '17S,    ,/»;    ainl    while    they    give    to    certain   parts  of    it    a    ehnr- 

appearanoe,  yet  their  imlk  ia  lar  less  than  that  of  other  coo-- 
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stituents — such,  for  example,  as  the  cellular  fibrous  tissue  and  the  carti- 
lage tissue  (Fig.  278,  b,  a),  or  the  myxomatous  tissue  (Fig.  284).  If 
there  is  a  marked  growth  of  the  perivascular  tubes  of  cells,  and  if  these, 
in  the  course  of  their  growth,  become  fused  one  with  another  (Fig.  277), 
the  angiosarcoma  will  simply  become  an  ordinary  sarcoma,  a  transfor- 
mation whioh  invariably  takes  place  in  large  tumors  of  this  character. 


Fio.  277.— Angiosarcoma  of  the  testicle,  a.  Closely  packed  masses  of  cells  lying  around  the  blood-ves- 
sels :  b,  parts  of  the  tissue  In  which  there  are  very  few  cells ;  c,  hyaline  scales :  <l,  hyaline  mass  In  which 
blood  Is  Imprisoned ;  c,  seminiferous  tubules ;  /,  large  vein.  (Mailer's  fluid ;  hematoxylin ;  eosin.)  Magni- 
fied 80  diameters. 


Hsemangiosarcomata  occur  in  various  organs — in  the  testicles,  kid- 
neys, salivary  glands,  brain,  mamma,  bones,  thyroid  gland,  and  liver; 
but  they  are  rarely  encountered  in  the  last-named  organs. 

Endotheliomata  or  lymphangiosarcomata  and  hsemangiosarcomata 
are  not  sharply  differentiated  from  each  other,  and  there  are  certain 
tumors  which  may  properly  be  called  by  one  or  the  other  name.  The 
perivascular  development  of  the  endothelial  growth  in  the  brain,  in 
endothelioma  of  the  pia  (Fig.  272,/,  g,  h),  merits  also  the  name  hsem- 
angiosarcoma.  If  the  endothelium  of  the  blood-vessels  of  an  hseman- 
giosarcoma  proliferates  (Fig.  284,  (I),  the  term  endothelioma  may  also 
appropriately  be  employed. 

If  the  cell-nests,  in  a  lymphangioma  of  the  skin,  increase  so  greatly 
in  number  that  the  spaces  between  the  vessels  are  completely  filled  with 
cells,  while  the  framework  of  the  tumor  is  composed  entirely  of  the 
blood-vessels  (Fig.  279),  it  is  an  open  question  whether  the  tumor  should 
be  called  an  endothelioma  or  a  hsemaugiosarcoma. 

The  term  angiosarcoma  is  not  used  with  the  same  meaning  by  all  authors.  Wal- 
deyer  introduced  the  name  for  tumors  springing  from  the  adventitiaof  blood-vessels. 
Kolaczek  has  extended  its  use  so  that  it  shall  include  also  those  which  spring  from  the 
lymph-vessels,  and  many  authors  have  followed  his  lead.  It  certainly  is  more  correct, 
as  well  as  more  practical,  to  employ  the  name  only  for  those  tumors  to  which  it  waa 


MELASOSAKfuM ATA 

originally  given  (i.e.,  for  tnmon  wl 

name  t<i  tumors  starting  from  the  endothelial  oaUeoi  htnj.h- 

Lymph-flpacea.     If,  however,  the  application  of  the  term  n  for  f 

•  •f  tumors,  then  it  It  rable  that  llie  terms  ftcrmafi^oBarcomo  and  /y«i. 

employed.     Th< 
(In-  plaee oi  bwnangioaarcoina  has  n<>i  met  with  a  tav< 

-  superfluous  t<>  Introduce  a  new  term  with  which  U  nareoauA. 

h  i-  a  with  a  number  <-f  sutui 

bleb  the  W l-vcssi'ls  ami  the  ■CJOOBMflOM  tissue  are  so  in 


s-t>itJk 
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If. 
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hjmllno  arvw.     Mucnli 

Itaod  OOl  in  ettiking  contrast. 


|  188,  Sarcomata  which  acquire  a  peculiar  character,  either  be- 
cause their  cellular  elements  produce  some  special  substance  or  be- 
cause  certain  changes  take  place  in  the  framework  of  the  tumor,  are 
to  be  found  both  among  the  asm 

which  powetfl  an  organoid  structure.    The  chief  exampl 
tumors  which  belong  in  this  categon   are  the  meli 
<lil..ii.iu.'i(;i.  the  osteoid  i  i.  the  petrifying  aarcomal  nam* 

momatn,  ami  the  sarcomata  iu  which  there  are  hyaline  formations. 

ftelanosarcomata  are  developed  in  tissnes  which  oontail] 
connect  i\--ti^im  cells — cAromof^paoret,      They  are  most   often  f< 

the  choroid  ol  tbeejeandio  the  skin.    Tn  thelattei  don 

ami  birth-marks  fnnn  their  nsiml  itarting-poiiit     Tl  Qg  to  th* 

malignant  sarcomata,  which  grow  into  the  neighboring 
metastases.     The  fully  «1.  |   turner  is  iu  whole  or  in  part  smoky 

gray  or  black  or  brown,  the  color  being  dne  to  the  tad  or 


CHLOROMATA. 


349 


angular  or  fusiform  or  branching  cells,  which  are  either  filled  with  yel- 
luwish-brown  pigment  granules  (Fig,  279,  6,  ft,  ami  Fig.  2-SO,  r),  or  an 
staim-d  a  diffuse  yellow.     In.sar- 


ffi 


si 


.  rjt 


oi 


comata  of  an  alveolar  type,  the 
pigment  may  lie  in  the  large  nests 
lis  or  in  the  small  cells  of  the. 
framework.  It  is  found  to  be  es- 
peeialfy  abundant  in  the  vicinity 
of  the  blood-vessels  (Fig.  279,  e, 
and  Fig.  280,  d),  but  this  pig- 
ment is  not  hemosiderin  (cf. 
JflL 

The  metastases  are  also  more 
or  less  pigmented,  and  sometimes 
they  are  of  even  a  darker  shade 
than  the  mother  tumor. 

Chloromata  are  characterized 
by  a  color  which  appears  bright 
j^reen  on  the  freshly  cut  surface, 
but  changes  to  a  dirty  hue  when 
the  latter  is  exposed  to  the  air  for 
a  short  time.  They  develop  most 
frequently  from  the  periosteum 
of  the  cranium,  and  are  formed 
of  a  tissue  composed  of  round 
ills  and  a  reticulated  frame- 
work.     They  may  therefore  be  reckoned  among  the  lymphosareomata. 

According  to  Chiari  and  Huber,  the  green  color  is  due  to  tho  pres- 
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l>.  i<|]»  rotitjijiilutf  |»ltfiiit»ut :  r,  Htroiiui  itiutuiTiInu' 
IiIoikI-v«W4i1«  and  ]iiirnifii(..     Magnifli^!  :m  illaineU-r*. 


M 


*tt 


% 


JL>iLro 


tSBSSA 


krSS^5°"i 


•A 


jaw 


■CLV 


S* 


•    •• 


.#' 


♦iS-1 


s*!5*^ 


25s«m 


*A~il 


t&o 


MelannauvoniA  <>t  the  skin.    (Aloubol;  oarratDBJ  ensln.)    a,  Sarroma  Ukmw,  rich  In  9ttik\ 
•  "torIk»;  c.  1'lcitiHnt  if  I  1j"  ;  •!.  btood-Veaaeb  with  unlit  wblrfi  him'  uu'lr  renin-  hviiltn. 

MagnMed  ai>  diameter*. 


PSAMMOMATA. 


351 


282,  c)  and  afterward  undergo  calcification  (d) ;  thus  giving  a  certain 
hardness  to  the  tissue  of  the  tumor.  At  the  same  time  no  actual  bone- 
formation  takes  place. 

Psammomata  or  sand  tumors  (acervulomata)  are  sarcomata  or  fibro- 
sarcomata  of  the  dura,  or  of  the  soft  membranes  of  the  brain,  or  of  the 
pineal  gland,  which  contain  concretions  of  lime  in  greater  or  less  abun- 
dance. Some  of  these  concretions  are  similar  in  structure  to  the  normal 
cerebral  sand,  the  basis  of  their  formation  being  concentric  layers  of 
cells  which  have  undergone  hyaline  degeneration  (Fig.  283,  a,  6,  c). 
Others  are  shaped  more  like  a  lance  (rf),  and  probably  owe  their  origin 
to  the  deposit  of  lime  salts  in  connective  tissue  which  has  undergone 
hyaline  degeneration,  or  in  blood-vessels  which  have  previously  passed 
through  the  same  pathological  change. 

Psammomata  usually  occur  in  the  form  of  round  nodules.  As  a  rule, 
several  of  them  are  found  at  the  same  time. 

If  the  myxosarcomata  are  left  oat  of  the  account  it  may  be  said  that 
the  sarcomata  which  contain  masses  of  hyaline  substance  acquire  this 
feature  in  one  of  the  following  three  ways :  either  the  cells  produce  the 


Fig.  283.— Section  of  a  psammoma  of  the  dura  mater.  (Alcohol;  pfcric  add;  baematoxylin ;  eosln.) 
a.  Hyaline  nucleated  globule  Including  a  concretion:  b.  concretion  with  non-nucleated  hyaline  border,  lying 
In  fibrous  tissue ;  c.  concretion  with  hyaline  border ;  d.  lanceolate  concretion  In  connective  tissue ;  e,  lanceo- 
late formation  containing  three  concretions.    Magnified  200  diameters. 

.  4 

hyaline  substance ;  or  else  they  themselves  become  converted  into  this  mate- 
rial ;  or,  finally,  both  the  fully  developed  connective  tissue  and  the  blood- 
vessels undergo  a  change  into  hyaline  substance.  The  changes  enumerated 
may  take  place  not  only  in  an  ordinary  sarcoma,  but  also  in  an  endothe- 
lioma or  an  hsemangiosarcoma,  although  thev  occur  far  more  commonlv 
in  the  last-named  tumors  (fig.  274,  b ;  Fig.  278,  d;  fig.  284).  The  hy- 
aline masses  are  encountered  in  a  variety  of  forms.  They  are  some- 
times round,  sometimes  club-shaped,  sometimes  like  cords,  sometimes 
like  a  net,  and  sometimes  branching  like  the  leaves 'of  a  cactus  plant. 
They  crowd  apart  the  masses  of  cells  and  sometimes  compel  them  to 
assume  the  aspect  of  cords.  Billroth  has  described  such  tumors  as  cyl- 
indromata.  In  endothelioma^*  the  hyaline  degeneration  may  be  associ- 
ated with  the  formation  of  epithelial  pearls — i.e.,  small  bodies  which  are 
composed  of  cells  that  have  been  rendered  flat  and  have  been  arranged, 
like  the  layers  of  an  onion,  around  a  central  nucleus. 

Hyaline  degeneration  of  the  toalls  of  the  blood-vessels  and  of  the  bundles 
of  connective  tissue  results  in  a  thickening  of  these  structures  (Fig.  280, 
d) ;  and  this  thickening  is  sometimes  uniformly,  sometimes  irregularly, 
distributed.     Hyaline  products  of  the  cells  have  a  tendency  to  assume  a 
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spherical  shape  (Fig.  974,  b;  Fij  Fig.  38  1,  r,  rf).     The 

i nitration  of  masses  of  cells  of  considerable  size  is  followed  by1 
conversion  into  large  balls,  or  cools  oc  bruuchiug  structures  <>f  hy« 
muterial. 

If,  in  the  case  of  endotheliomata  and  angioma rco m a ta,  the  curd-ltke^^^e 


Fig.  284.-Wvxoaij«io«ar«mia  of  the  narocM  srl»nrt,  with  hr*lhv>  deport*.    (TOUT*  MM:  ' 
tin;  twain.)    a.  Mucous  usim;  to.  curt-Uk»  mum  of  cells,  ta iba  uld»  of  wnkfc  ai«  spHms  of  I 

tertaJ;  r,  hyaline  npbw*  In  mucous  tissue;   ',  i.i..-1-veweU  with  pruUfonUnf  i 
aiMwe     MagnlOcdMidieuieten. 

masses  of  cells  which  have  developed  in  the  lymph-  or  blood-' 
undergo  a  change  into  hyaline  substance,  th.iv  will  b*J  produced  a  vari- 
ety of  structures  that  closely  resemble  glands  which  contain  colloid 
(Fig.  284,  J),  and  that  have  even,  in  not  a  few  instances,  been  mistaken 
for  the  Utter. 

Ribbert  looks  upon  melanosarcomata  aa  an  independent  vai  <  vr  growth. 

is  because  they  spring  from  the  chromatophorea  that  he  believes  they  atoud  be  aw. 
rated  from  the  sarcomata  and  reckoned  aa  a  claae  by  themselves.       I  HJ»W,~1 

be  noticed  that,  in  addition  to  the  chromatophorea,  other  cell*,  talcs  on  i>n 
tivity.     Consequently  the  inelnnotuuToiiiata  can  be  coi*  •»  in  I 

building  up  of  which  esttsill  I  uikeii  part — celia  which  have  the  power  of  ] 

ducing  pigment. 

2.    TJw  Frithlini  Tmmrra. 
(a)  General  licmarka. 

!"24.   Epithelial  tumors  are  new  growths  in  the  formation  of  which 
both  vascular  connective  tissue  and  epithelial  cells — i.e.,  tiasn. 
are  derived  either  from  epidermal  or  from  glandular  epithelial  cells — take 
part.     The  arrangement  of  connective  tissue  and  epithelial  cells  follows 
in  general  that  of  the  normal  i  <h  j  d  arrangemen  t  of  these  " 
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that  is  to  say,  the  connective  tissue  either  forms  a  layer  the  surface  of 
which  is  covered  with  epithelium,  as  in  the  normal  skin  and  mucous 
membranes,  or  else  it  forms  a  network  in  the  meshes  of  which  the  epi- 
thelial cells  are  disposed,  after  the  pattern  of  a  normal  gland.  The  imi- 
tation of  the  first-named  structure  leads  to  the  formation  of  papillary 
new  growths ;  that  of  the  second,  to  the  formation  of  more  or  less 
sharply  defined  nodules  or  superficial  patches  of  thickened  tissue. 

The  epithelial  tumors  may  be  divided  into  two  groups,  according  to 
the  physical  characteristics  and  arrangement  of  the  cells ;  one  group  in- 
cluding the  papillary  epitheliomas,  the  adenomata,  and  the  cystade- 
nomata,  and  the  other  the  carcinomata  and  the  cystocarcinomata. 
The  chief  clinical  characteristic  of  the  first  group  lies  in  the  fact  that  it 
contains  only  benign  tumors,  which  are  sharply  differentiated  from  the 
surrounding  tissues  and  do  not  form  metastases.  The  second  group,  on 
the  other  hand,  includes  the  malignant  new  growths,  ivhich  grow  by  in- 
filtration and  form  metastases.  However,  the  two  groups  are  not  sharply 
separated  the  one  from  the  other,  for  papillary  epitheliomata  and  ade- 
nomata may,  through  the  occurrence  of  certain  changes  in  the  mode  of 
multiplication  and  distribution  of  their  epithelial  cells,  become  converted 
into  carcinomata. 

(6)  Papillary  Epitheliomata,  Adenomata  and  Cystadenomata. 

§  125.  A  papillary  epithelioma  is  a  new  growth  which  is  composed 
of  a  framework  of  connective-tissue  papillae  covered  with  epithelial  cells. 
It  is  therefore  constructed  in  very  much  the  same  manner  as  are  the 
papillae  of  the  skin.  Nevertheless,  there  are  certain  differences:  the 
papillae  are  higher  and  often  branched,  and  the  epithelial  covering  as  a 
whole  is  thicker. 

Papillary  epitheliomata  of  the  skin  appear  in  the  form  of  knobbed 
warts,  the  slender  papillae  of  which  (Fig.  285)  are  covered  by  epithelial 
cells  that  show  a  tendency,  at  least  so  far  as  the  outermost  layers  are 
concerned,  to  become  cornified  (ichthyotic  icarts  and  horny  ivarts). 
These  warts  may,  like  the  fleshy  warts  (see  §  115) ,  appear  in  youth 
(ichthyotic  warts)  as  well  as  in  advanced  age  {verruca  senilis).     The  first- 
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flG.  286.— Papillary  epithelioma  or  ichthyotic  wart  of  the  skin.    (M  tiller's  fluid:  biematoxylin:  eosln.) 
o,  Corium ;  b,  enlarged  papillary  body ;  c,  laminated  horny  epithelium.    Magnified  40  diameters. 

named  sort  is  a  local  malformation  of  the  skin  (Fig.  285),  while  the 
last-named  is  due  to  a  pathological  growth  and  cornification  of  the  epi- 
thelium (Fig.  286,  c,  d),  followed  by  an  outgrowth  of  the  peripheral  por- 
tions of  the  same,  in  the  form  of  papillae.  The  development  of  what  is 
20 
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kfiown  aa  a  oortm  cutancwn  or  cutanea  Fi^.  121  and  Ful  122)  is 

due  to  the  excessive oornifioation of  the  epithelial  ivjiertio- 

phied  papilla;  and  in  this  process  it  will  Im>  found  that  the  h 
thelial  Bella  l>econie  piled  up,  with  their  Long  axes  at  tight  *<i  the 

turxotinding  surfaces  "f  the  skiu,  in  ej  Lindrical  or  »*"):<  1  masses. 

Papillary  epitheliomata  of  the  mucous  membrane- 
either  in  the  form  of  wart-like,  in  rowtha  iFin  or  in 

that  of  long,  Blender,  papillary  growths  (Fig.  "2SS,  <n  which  spi 
a  small  stem   that  often  breaks  up  into  a   bomber  of  Imiuclies.     The 

forme?  variety  te  found  especially  in  the  larynx,  ranlj  in  the  nose  or 
urinary  bladder;  while  the  latter  variety  is  seen  m  the  arisen  I  ladder, 

in  the  pelvis  of  the  kidney,  and  upon  the  vaginal  p  i*  uterus, 

more  rarely  in  the  ureters,  the  pmfi-bladdar,  or  the  biliary  passage*. 

In  both  varieties  the  individual  exer  h  .in  f< »ij 

a  slender  ooiineotive--tissue  papilla  (Fig.  289J  which  e*«ntanw  1>1<»k1 -ves- 
sels and  is  oovend  by  e  thick  layer  ox  epithelial  cells.  The  character 
of  the  epithelium  corresponds  in  general  to  that  of  I  h  the 

growth  ocean,  bat  then  en  pupillomata  which  an  covered  with  strati' 

tied,  flat  epithelial  eelis,  although  growing  from  ;i  part  (♦■  [  •  nose  I 
the  normal  epithelium  <>f  which  is  cylindrical  in  ahai 

Papillary  epitheliomata  in  dilatation  cysts,  which  an  also 
papillary  cystomata,  (MM'iir  nit  >^t  f i." im-ntl.N   b 
cysts  of  the  laotiferons  ducts  of  the  mammary  gland;  uiore  raj 
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are  encountered  in  atharomats  (dermoids)  of  the  skir.    Th'  little 

■  - 1  i U •  -  tumors  which  in  some  instances 
nay  nil  up  the  whole  cy at.    Their  structtm  in  lik.-  thai 
iponding  exci  -  in  papillarj  adenocystoma)  rthe 

napil1  theliomata  of  the  akin  or  ttoeona  membranes. 
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Papillary  epitheliornata  of  the  surface  of    the  ovary  develop  in 
ut  thf  lame  maimer  KB  do  those  of  the  urinary  bladder;  but  they  are 

d  rare  ooonrrence.     Papillary  epitheliornata  of  the  ventricles  of  the 

•>rain  spring  partly  from  the 

choroid    plextlfl    i.tekc    choroi- 

*  fete),    And     partly     from    the 

^I*nd\  ma. 


It   is   difficult   to  drew  a  sharp 
nreen  papillary  ept- 


I 


) 


/-* 


pttbeUoma  -.f  the  larynx.    a.  Epiglottis;  f>, tBBlOed  cricoid  cartilage;  e.  thyroid 

ituru.1  sLsu. 

thelloiua  of  the  urinary  bladder,    u.  Epithelioma  :   h,  r,  enlarged  |>rc*Uite;  cf, 
\Uis  natural  size. 


leliomata  ind  other  formations.     Thus,  inflammatory  growths  of  the  skin  and  mucous 
pointed  condylomata— \\  lii<h  <i«n  on  the  external geni- 

■  a  chronic  nature  (cf.  §  lo'ij.  resemble  the  epitheliornata 
told  from  them  only  hy  the  history  of  an  antecedent  in  Ma  m  ma- 
ion,     i  framework  of  the  papilloma  Is  well  developed,  incoorparl- 
'!  thelium  ih:ii  )i'  >-n  i,  the  tumor  may  be  reckoned  anions 
papillary  fibromata.     Whether  such  a  classification  ol  the  growth  la  t<»  he  adopted 
■not  in  any  particular  Instance,  i-  a  matter  which  must  he  left  to  the  judsm 

Finally,  the  benign  papillary  epitheliornata  may  also  change  into  carcino- 
ma ta.  eitfr  growth  of  the  epithelium,  at  the  base  of  the  papilhe*,  into  the  under- 
isue,  or  by  the  growth  of  the  superficial  epithelium,  while  In  I 
!  proliferation,  into  neighboring  organs,  as  takes  place,  for  example,  in  papil- 
i  th<-  ovat  (general   remark   it  n  id  thai  the  term 
often  applied  to  carcinomata  which  take  (heir  dart  from  turface  spftAe- 
reserve  thin  term  for  the  benign  tan  [bed  above. 
the  epitheliornata  may  be  classed  those  formations  which  are  called  chole- 
steatomata  or  pearl  tumors,  and  who  '                                  parthj  bo  inflammations, 
to  misplacement  of  embryonal   tissue.     The  most  striking  feature  of  the  ohole* 
ota  is  due  to  the  presence  of  glistening  white  pearls  which  are  made  apoi  thin,  scaly 
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epithelial  cells  pressed  closely  together.  And  which  often  inclose  oholttMritt,     The  prin- 
cipal localities  in  which  these  peculiar  format i  mtud  are  th<  riniry 
passages,  tlu>  cavities  ol  tho  middle  ear,  the  pia  of  I 
spinal  oortL 

Prtaologloal  corniflettiona,  accompanied  by  t !•«*  formation  <>f  glistening  white  i 
and  the  so-called  pearls,  occur  in  thi 
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mat  ions     Choietttstioamla  if  found  la  I  hi  the  monoid  antrum,  i 

in  llii arfaf  mil rtwIHiw  peilowiah-whita  "i  i>luisli-»Mu' spherical 

mars,  with  ooaoentrH  layers  like  an  onion, 
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that  of  an  egg      In  these  '  >  prcesur 
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drioal  epithelium  and,  un  I  tlit ions  (chronic  innatun  i 
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§  126.  Adenomata  are  usually  nodular  tumors.  They  possess 
sharply  defined  boundaries  and  are  commonly  seated  either  in  the 
midst  of  a  gland,  or  in  the  skin,  or  in  a  mucous  membrane.  In  the  last- 
named  situation  they  quite  often  protrude  from  the  surface  in  the  form 
of  a  polypus.  The  absence  of  any  tendency  to  grow  as  it  were  by  filtra- 
tion or  to  produce  metastases  justifies  us  in  considering  adenomata  as 
benign  tumors. 

One  of  the  characteristics  of  an  adenoma  is  its  power  to  reproduce  a 
tissue  which  resembles  the  glandular  tissue  of  the  parent  organ  more 
or  less  closely.  The  tissues  thus  reproduced  imitate  either  the  tubular 
or  the  acinous  type  of  gland,  and  yet  these  two  forms  are  not  sharply 
separated,  the  one  from  the  other.  Papillary  adenomata  owe  their  ori- 
gin to  the  formation  of  papillary  excrescences  on  the  internal  surface  of 
the  glandular  tubes. 

The  stroma  which  supports  the  gland  is  composed  in  part  of  pre- 
existing connective  tissue,  in  part  of  that  which  has  been  newly  formed. 

Adenomata  develop  in  either  normal  tissues,  in  malformed  tissues,  in 
tissues  which  have  been  altered  by  disease  (inflamed  mucous  membranes, 
cirrhotic  livers,  contracted  kidneys),  or  in  the  remains  of  foetal  structures 
(Wolffian  bodies,  canalis  neurentericus,  remains  of  fusion-germs).  The 
material  for  the  new  gland  structure  is  furnished  by  the  proliferation  of 
the  epithelium  of  the  old  gland,  the  steps  of  the  process  being  quite  like 
those  which  occur  in  the  regeneration  of  normal  gland  tissue.  The  rea- 
son why  new  gland  formation  takes  place  in  normal  organs  is  beyond 
human  ken.  Glandular  new  formations  that  develop  in  tissues  which 
have  Ijeen  altered  by  inflammation,  and  that  ultimately  assume  many 
of  the  characteristics  of  tumors,  may  at  first  present  the  features  of  a 
regenerative  or  hyperplastic  new  growth ;  and  on  this  account  the  adeno~ 


Fig.  290.— Adenoma  tubulare  (g.andular  polyp)  of  the  Intestine.    (Alcohol :  alum  carmine.)    a.  Transverse 
sections,  b,  longitudinal  sections,  of  gland-tubules :  c,  stroma,  rich  in  cells.    Magnified  100  diameters. 

mata  cannot  be  sharply  differentiated  from  regenerative  and  hyperplastic 
growths. 

Tubular  adenomata  represent  the  commonest  variety  of  adenomata. 
They  occur  especially  in  mucous  membranes  (Fig.  290)  which  are  pro- 
vided with  slender  tube-like  glands  (intestine,  uterus),  but  they  are  also 
often  found  in  such  glands  as  the  breast  (Fig.  291),  the  liver,  the  ovary, 
and  the  kidney.     These  tumors,  which  vary  in  size  from  that  of  a  pea 
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to  that  of  a  man's  fist  (they  rarely  exceed  this),  are  characterized  by  the 
fact  that  they  develop  simple  or  branching  gland  tubules  (Fig.  290,  a,  6, 


Fig.  291.— Tubular  adenoma  of  the  breast.    (Alcohol :  alum  carmine.)    a.  Branching  and  dilated  glandular 
ducts,  cut  longitudinally ;  b,  the  same,  cut  transversely ;  c,  stroma.    Magnified  30  diameters. 

and  Fig.  291,  a,  b)  which  are  lined  with  a  cylindrical  or  cubical  epithe- 
lium. 

Alveolar  adenomata  develop  in  glands  (mamma,  ovary,  thyroid 
gland,  sebaceous  glands),  and  are  characterized  by  the  formation  of  nu- 
merous terminal  berry -like  alveoli  (Fig.  292,  a)  as  well  as  gland  tubules 


(»). 


A  papillary  adenoma  owes  its  origin  to  the  circumstance  that  at 


Fie.  292.— Alveolar  adenoma  of  the  breast,    n,  Terminal  alveoli  of  gland :  7>,  duets  of  gland ;  r,  connective* 
tissue  stroma.    (Alcohol;  alum  carmine.)    Magnified  *» diameters. 

different  points  in  the  tubules  of  an  adenoma  the  epithelium  multiplies 
and  forms  little  elevations,  into  each  of  which  a  papilla  of  connective 
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>sue  grows.     Excrescences  of  this  nature  may  multiply  to  such  an  ei- 


papllltfmim  nf  i!  nettlve-ttasue  stroma;   l>,  glandular 

i ;  .   iiii-ii.-s  wiilHiiarlkedly  ileveiojMM  iwj"! 
^asmlflfM :«'  illui' 

"tent  M  to  till  the  gland  tubules,  sometimes  even  to  the  point  of  stretch- 
ing them  (Fig,  293,  bt  c). 

TUt*  stroma  of  an  adenoma  is  Sometimes  slight,  sometimes  strongly 
developed,  mid  «oiisr.ju»-j,t]\  adenomata  may  )»e  divided  into  a  hoard 
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;inal!iulnr  rH>n>nia  or  tbe  braut  (adenoma  papilliferum^    (Alcohol;  alum  carmine.) 
■!.■  Ivlnir  Ivtwivn  rh<-  i-muil-  :   t>.  i^rWnaUnilar  [l»nf,  rVli  In  <-«'ll>:    r.  <l,  r,  m-inUr  I  ti- 
ll longitudinally:   r,  IntracaoauVular  growm-,,  cut  trunsvereely.     JJiitfiudtM  25 
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riety  (mammary  gland)  and  a  soft  variety  (kidney,  liver,  ovary,  testicle). 
If  the  connective  tissue  is  particularly  well  developed,  the  term  fibro- 
adenoma, or  fibroid  adenoma,  may  appropriately  be  employed.  The 
mammary  gland  is  the  favorite  seat  of  such  a  fibro-adenoma. 

If — as  happens  rather  often  in  the  mammary  gland — the  growth  of 
connective  tissue  in  an  adenoma  does  not  take  place  in  a  diffuse  man- 
ner, but  remains  confined  to  the  immediate  vicinity  of  the  canaliculi  (cf . 
Fig.  227),  the  tumor  is  commonly  termed  a  fibroma  pericanaliculare ; 
and  when,  under  the  impulse  of  a  more  active  growth  at  certain  points, 
the  connective  tissue  advances  into  the  interior  of  the  glandular  spaces 
in  the  form  of  rather  broad  and  short  papillae  (e),  it  is  proper  to  name 
the  tumor  in  which  this  phenomenon  has  occurred  a  libroma  intraca- 
naliculare  (Fig.  294,  c,  d,  e).  It  is  also  permissible,  in  accordance  with 
its  mode  of  origin,  to  apply  to  such  a  tumor  the  term  fibro-adenoma 
papilliferum. 

Adenomata  cannot  be  sharply  differentiated  from  tuinor-like  hypertrophies  of  the 
glands  on  the  one  hand,  nor  from  care i noma ta  on  the  other.  For  example,  if,  after  the 
healing  of  an  ulceration  in  the  intestine,  the  regenerative  processes  in  the  glands  are  so 
active  that  polypoid  masses  are  formed,  they  may  be  called  either  glandular  hypertrophies 
of  the  mucous  membrane  or  adenomata,  according  to  the  conception  which  one  has  of 
the  word  tumor.  In  the  same  way  different  names  may  be  applied  to  the  glandular 
polyps  which  occur  so  often  in  the  uterus. 

The  carcinomatous  nature  of  a  growth  which  resembles  an  adenoma  (cf.  §  129)  is 
generally  shown  by  the  more  marked  epithelial  proliferation  and  by  its  infiltrative  mode 
of  growth.  There  are,  however,  adenomata  which  are  covered  with  a  single  layer  of 
cylindrical  epithelium  and  which  show  this  same  infiltrative  manner  of  growing  (espe- 
cially in  the  intestine).  Such  growths  have  assumed  a  malignant  character,  and  they  must 
therefore  be  counted  among  the  carcinomata.  They  should  be  called  either  destructite 
adenomata,  or  adenocarcinomata.  On  the  other  hand,  there  are  also  adenomata  which 
manifest  a  markedly  atypical  growth  of  their  epithelial  elements,  and  which — for  at  least 
a  long  time — <lo  not  show  any  malignant  characteristics.  Adenomata  of  this  nature  are 
encountered  in  the  mammary  gland  and  in  the  mucous  membrane  of  the  uterus. 

§  127.  A  cystadenoma  or  adenocystoma  is  an  adenoma  whose  gland- 
xdar  canals  are  dilated  by  the  presence  of  accumulated  secretion.     As  such 

tumors  are  almost  always  com- 

Mmm         


posed  mainly  of  numerous  cysts, 
they  are  also  called  multilocular 
cystomata.  According  to  the 
character  of  the  walls  of  the 
cysts,  the  tumor  may  be  either  a 
smooth-ivalled  or  simple  cystoma 
(cystoma  simplex),  or  a  papillary 
cystoma  (cystoma  papilh/entm) . 

Smaller  quantities  of  secre- 
tion can  often  be  made  out  in 
ordinary  adenomata  (Fig.  290), 
and  the  interstices  in  both  sim- 
ple and  papillary  adenomata 
(Fig.  291,  a,  Fig.  294)  may  be 
so  wide  that  they  at  once  attract 
attention  in  a  cross  section  of 
the  growth.  In  cystadenomata 
this  cyst  formation  is  the  strik- 
ing thing  about  the  picture. 
The  predecessors  of  the  cysts  are  gland  tubules  of  various  shapes 
(Fig.  295  and  Fig.  296,  b),  which  lie  in  a  more  or  less  richly  developed 


Fig.  295.— Section  of  a  papillary  cvstadenoma  of  the 
ovary.  (Mtiller's  fluid;  ha'inatoxylln.)  Magnified  40 
diameters. 


i).  29T.—  Portion  of  a  wctloa  of  a  luulitK-ular  adenocystoma  of  the  ovary.    Reduced  about  une- 
i  through  u  en  <»f  Hie  testicle  of  a  four-year-old  boy.    (Life  al*e.) 
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f  a  few  Ifl  \a  (Fivr-  901)  in  whose  walla  little  <  re  located; 

or  then-  will  be  found,  I » v  the  side  of  laiy«  PSg.  299, 

tissue  which   contain    only  very  small  cysts  (e)  or  even  appear  solid 


/* 


di 


w*    f 


— that  is,  they  an  composed  <A  a  tissue  containing   only  undilated 

glands. 

All  the  different  types  of  cystomata  maj  be  found  in  the 
(Tig.  297  and  Fjg.  801  ,  the  testicles  (Big.  298),  the  lira;  (Pig.  299),  the 
kidneys  (Fig.  30©),  and  the  mammary  glands. 

not  infrequently  develop  in  1><>tli  ..varus  at   the  same 
time,  and  ma  ooiated  with  dermoid  formations.    Adeno 

ta  <«f  the  testicle  often  have  foci  of  cartilage  ox  other  kinds  of  tissxm  in 
their  stroma;  and  when  this  is  found  to  be  the  fact,  these  tumors  must 
be  counted  with  the  teratomata  {i.  186), 

The  epithelial  lining  is  usually  composed  of  simple  cylindrical  epi- 
thelium, but  the  latter  may  )>e  ciliated  or  cubical  or  Bquamous. 

The  mitt'  nU  of  the  cysto  usually  consist  of  a  clear,  often  distinctly 
ropy  fluid,  which  contains  a  substance  like  mucin  (pscudonmcin;  cf. 
6  63).  This  substance  is  a  product  of  the  epithelial  lining,  and  in  it 
beaker-cells  (Fig.  808,  o)  are  often  found.  The  fluid  also  often  contains 
whitish  flakes,  products  of  fatty-degenerated  cells,  or  it  may  be  cloudy 
or  mi»re  or  less  reddish  or  brownish  in  color  from  previous  hemorrhages. 
"When  the  cysts  are  numerous  and  they  all  contain  an  abundant  secre- 
tion, the  tumor  may  attain  enormous  proportions.  In  tin  ..vary,  for 
example,  such  tumors  may  reach  a  weight  of  from  10  to  20  kgm.,  or 
even  more. 

The  papillary  adenocystomata  constitute  a  common  variety  of  ade- 
noevstomata.     Thev  are  characterized  bv  the  fact  that  sooner  or  later 
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ipillary  excrescences  develop  in  the  glands  which  have  undergone 
Hatation. 
In  tin*  stomata  of  the  ovary  these  excrescences  are  USUI 

(  and  delicate,  presenting— when  seen  en  moose    a  villous  appear- 
occur  in  the  f«»rm  of  canliHi  Avi-r-like  elevations  which 
b  large  or  a  small  extent,  the  (Both  forms  are  shown  in 

302.)     .Minute  papillary  elevations,  which  occupy  so  extensive  sur- 
a  to  the  inner  lining  of  the  cyst  a  velvet]  char  enihir 

th.it  ol  a  mucous  membrane.     If  the  i  uces  develop  is  the 

ompletelj  tilling  their  cavities,  the  whole  tissue  may 
I  the  appearance  ol  a  dense,  non-cystic,  medullar-,  tumor, 
tit  it  is  almost  always  possible  to  obtain  a  greater  or  leas  quantity  of 
incus  from  the  cut  surf.i- 

The  larger  papilhe  are  always  more  or  less  branched  (Fig.  80S),  and 
idc  up  ol  a  stroma  rich  in  cells  (")•     They  are  generally  covered 
rith  tall  cylindrical   cells  (c),  win  188   ;i  strong  resemblance   to 

is  of  the  exsts  consist  of  a  ropy  m 
atains  a  larger  or  smaller  number  of  cast-nil"  epithelial  cells, 
usually  undergone  mucoid  degeneration,  or  the  remains  of 
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cells.    In  r.  of  the  papills>  nndorgooo 

mucoid  defeneration  (Pig.  .'MI4,  </,  /<>.     When  tin's  takes  place  it  is  apt  to 
swell  up  to  a  remarknbl.-  |  .  vestuaUj   to  Ijecoine  converted 

"ato  a  ball  of  mu<  h  is  confined  within  an  envelope  of  epithelium. 
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Afl  tln>  nuiiit'i-tiro-tissue  portions  of  th«is.-  tumors  ptipOBcUl 
the  epithelial  purti<ms,  rnanj  snthoritieB  include  thorn 
Deotive-tissne  tumors;  and,  according'  to  the  characteristics  of  the  < 
nective  tissue,  they  have  received  such  specific  names  as 


a£ft 


■ 


iu 


m 


•  ft.  -  rnpilinry  crauwia  or  in 


lar  iM(tiii«rr  fibroma 

•ii.     intw-hAir  Nfoata 


■ 


.  i/s/nmi/,mm<i/n,  uiti]  csitoifliwiiiafti.    When  the  tumor  in  made  up 
lesMiKt  leyem,  ii  has  boon  designated  asaaimmirt  phylia 
The  papillary  adenocygtomata  show 

are  clothed  with  simple  epithelium  (cf.  dystocarcinoi 
Ih is  tendency  shows  itself,  for  example,  in  the  circui 
pfftpillanr  growths  l»n;tk  through  the  cyst  wall,  1 »« »t  1 1  when  the  turn 
rohres  tii'  :ii>.1  when  it  has  its  seat  in  the  mammary  gland    hj 

which  looatiou  it  ma\  :i1h<<  break  through  the  overlying  skin,      r.'tpi 

I  the  ovaries  (Fi^-  801,  p)  maj  thuegm  riae  t<i  metaatai 
in  the  peritoneal  cavity,  and  these  in  their  turn  maj  display  0m  <  harao 
teriHties  «<f  papillary  epithelioma 

»mata  mu»t  ah  -*tmm  t#* 

nharpiy  defined  limit*.     Thus,  for  example,  papiUai 
ilevnlopmnii  i»i   piipilljirv '  rvci'i-w nicru   in  ill Iniaiion  «  \  -is  which   II 
i  ilsl inn  Rhw  Mai f oi  i 

urinary  tubulin,  I>u1 

inii-f  Mi-    form  ot  ad  than  l«  aJ 

ntdifl  Hresft  cyatadanoma  and  c;  •uia. 
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(c)  Carcinomata  and  Cystocarcinomata. 

§  128.  Carcinomata  are  malignant  epithelial  tumors  which  possess 
two  special  characteristics,  viz.,  they  grow  by  a  sort  of  infiltrative  process 
and  they  are  apt  to  farm  metastases. 

They  develop  :— 

(1)  In  the  skin,  in  mncous  membranes,  and  in  glands,  all  of  which 
organs  appeared  to  be  normal  before  the  carcinoma  developed  in  them. 

(2)  In  the  skin,  in  mncous  membranes,  and  in  glands,  which  had 
undergone  pathological  changes  before  the  carcinoma  developed  in  them. 

(3)  In  already  existing  papillary  epitheliomata,  adenomata,  and  ade- 
nocystomata. 

(4)  From  the  remains  of  epithelial  foetal  structures  and  from  epithe- 
lial tissues  which  have  been  displaced  by  disturbances  of  development 
and  are  already  predisposed  to  become  the  seat  of  some  pathological 
new  growth. 

(5)  From  the  epithelial  tissues  of  the  villi  of  the  chorion  and  placenta. 
The  most  characteristic  feature  in  the  development  of  a  carcinoma  is 

the  atypical  manner  in  which  the  epithelium  sooner  or  later  forces  its 
way  into  the  tissues  which  border  upon  the  affected  glands  or  the 
surface  epithelium.  Usually  this  growth  of  epithelium  is  accompanied 
by  a  growth  of  connective  tissue,  but  this  is  not  absolutely  essential  to 
the  development  of  a  carcinoma.  The  tissue  invaded  by  the  epithelial 
growth— it  matters  not  whether  it  be  a  gland,  a  muscle,  a  bone,  or  any 
other  tissue — will  ultimately  be  destroyed  by  the  carcinoma. 

The  cause  of  the  atypical  growth  of  epithelium  is  not  really  known. 
It  is  merely  possible  to  state  that  certain  conditions  predispose  to  such 
growth.  Thus,  for  example,  an  advanced  age  predisposes  to  the  devel- 
opment of  carcinomata  of  the  skin.  In  this  period  of  life  the  connective 
tissue  of  the  skin  undergoes  a  certain  amount  of  atrophy  and  loss  of 
firmness  of  texture,  while  the  epithelium,  at  least  in  part,  continues  to 
increase,  and  here  and  there,  under  certain  circumstances,  shows  evi- 
dences of  an  increased  activity  (development  of  heavier  hairs  upon  the 
nasal  septum,  upon  the  lobes  of  the  ears,  and  in  the  eyebrows).  Then 
again,  carcinomata  of  the  mucous  membranes  and  of  the  glands  usually 
appear  in  mature  years,  although  they  may  develop  in  early  aduii  life, 
and  even  in  childhood. 

Another  predisposing  factor  in  the  formation  of  cancer  is  furnished 
by  the  displacement  and  separation  of  epithelium,  as  easily  happens  in  the 
healing  of  ulcers  (cf .  Fig.  152) ,  and  also  in  infectious  or  non-infectious 
granulation  growths ;  in  both  of  which  the  epithelium  penetrates  into 
the  interior  not  only  from  the  margin  of  the  granulations,  but  also  from 
any  point  upon  their  surface.  Consequently,  carcinomata  often  devel- 
op in  ulcers,  in  scars,  in  infections  granulations  (e.g.,  in  tuberculous  lupus 
of  the  skin  and  mucous  membranes),  or  in  tissues  which  have  been 
changed  by  inflammation  of  any  kind. 

All  the  predisposing  factors  which  have  been  enumerated  do  not  con- 
stitute the  sole  cause  of  the  development  of  a  carcinoma.  They  may 
exist  for  a  long  time  without  ever  leading  to  the  formation  of  a  cancer. 
It  appears,  therefore,  that  something  else  must  be  added  before  the  un- 
limited atypical  growth  of  epithelium  begins,  and  what  this  something 
is,  is  not  known. 

In  recent  years,  the  opinion  has  often  been  expressed  and  stoutly 
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maintained  that  parasites  cause  the  growth  of  a  carcinoma.  Unfortu- 
nately, most  of  those  things  which  have  been  described  as  parasites 
(viz.,  protozoa,  and  especially  the  sporozoa  and  the  yeast  fungi)  have 
not  been  parasites  at  all,  but  degenerated  nuclei  and  karyokinetic  fig- 
ures, or  leucocytes  (or  the  products  of  their  destruction)  which  have 
been  included  in  tumor  cells,  or  products  of  the  cell-protoplasm,  espe- 
cially keratohyalin  and  colloid. 

In  the  few  cases  in  which  genuine  parasites  have  been  found  in  the 
tissues,  they  may  perfectly  well  have  entered  after  the  tumor  had  begun 
to  develop.  Under  such  circumstances  they  can  in  no  sense  be  looked 
upon  as  the  cause  of  the  development  of  the  carcinoma. 

There  are  certain  portions  of  the  alimentary  canal  which  are  more 
frequently  involved  in  the  development  of  carcinoma.  Such  are  the 
rectum,  the  flexures  of  the  colon,  the  pyloric  and  cardiac  openings  of 
the  stomach,  the  oesophagus,  the  pharynx,  the  tongue,  and  the  gums. 
A  carcinoma  may  develop  in  any  portion  of  the  skin,  but  it  is  seen  more 
frequently  on  the  lips  and  the  nose  than  it  is  on  the  remaining  portions 
of  the  face,  or  on  the  extremities,  and  more  frequently  on  these  again 
than  it  is  on  the  body.  The  parts  of  the  sexual  apparatus  most  often 
affected  are  the  mammary  gland  and  the  cervical  portion  of  the  uterus. 
Less  frequently,  though  still  often  enough,  the  ovaries,  testicles,  body 
of  the  uterus,  vulva,  vagina,  and  penis  are  affected.  The  liver,  kidneys, 
urinary  bladder,  trachea,  bronchi,  lungs,  and  pancreas  occupy  a  middle 
ground;  while  the  larynx  and  the  gall-bladder,  on  the  other  hand,  are 
more  frequently  attacked. 

Cancer  usually  develops  in  the  form  of  nodules,  which  are  not  sharply 
differentiated  from  their  surroundings,  and  which  often  rise  above  the  sur- 
face of  the  mucous  membrane  as  sponge-like,  or  polypoid,  or  papillary 
masses.  They  spread  from  the  point  at  which  they  begin  to  develop  by 
an  infiltrative  sort  of  growth  of  the  epithelium,  by  which  either  the 
nodules  are  increased  in  size,  or  else  an  extensive  thickening  of  the 
affected  organ  (the  intestinal  wall,  for  example)  results.  The  ovaries, 
testicles,  uterus,  kidneys,  etc.,  may  be  partly  or  wholly  transformed 
into  a  carcinomatous  mass.  The  epithelial  infiltration,  as  it  advances, 
may  pass  beyond  the  limits  of  the  organ  originally  affected,  and  may 
involve  the  neighboring  tissues  and  organs.  Thus,  for  example,  the 
infiltration  may  extend  from  the  mammary  gland  to  the  contiguous  fat 
and  skin  and  muscle,  from  the  gums  to  the  maxillary  bone,  from  the 
uterus  to  the  vagina  and  the  parametrium,  as  well  as  to  the  bladder  and 
the  rectum,  from  the  gall-bladder  to  the  liver,  from  the  bronchi  to  the 
lungs,  etc. 

The  formation  of  metastases  may  take  place  as  well  through  the 
lymph-  as  through  the  blood-channels,  and  is  of  frequent  occurrence  by 
both  routes.  It  leads,  for  the  most  part,  to  the  formation  of  secondary 
nodules  in  the  various  organs,  but  it  may  assume  such  a  character  that 
quite  large  portions  of  the  system  of  lymph- vessels — as,  for  example, 
the  pulmonary  lymph-vessels — may  be  simply  dilated  by  the  new 
growth,  without  the  formation  of  separate  nodules.  The  transportation 
of  cancerous  germs  to  the  marrow  of  bones  may  result  in  the  cancerous 
degeneration  of  the  marrow  of  an  entire  bone  or  of  several  related  bones. 
It  is  also  to  be  noted  that  probably  not  every  transplantation  of  cancer 
cells  leads  to  the  formation  of  a  cancerous  growth.  There  are  grounds 
for  the  belief  that  in  the  majority  of  instances  the  cells  which  are  thus 
transplanted  perish. 
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The  tissue  of  a  carcinomatous  tumor  is  sometimes  soft  like  marrow, 
sometimes  rather  tough  and  solid;  but  it  is  almost  always  possible  to 
scrape  from  its  cut  surface  a  certain  amount  of  whitish,  opaque  fluid 
called  cancer  juice  or  cancer  milk.  It  is  often  possible  to  make  out,  on 
the  cut  surface,  a  tough  fibrous  framework,  in  the  meshes  of  which  the 
softer  masses  lie,  and  from  which  they  can  often  be  squeezed  by  press- 
ure, either  in  the  form  of  fluid,  or  as  plugs,  or  as  a  crumbling  material. 

The  masses  obtained  by  pressure  and  by  scraping  the  cut  surface  are 
made  up,  for  the  most  part,  of  the  atypically  developed  epithelial  cells, 
the  so-called  cancer  cells,  which  are  found  in  a  great  variety  of  forms  and 
which  often  show  degenerative  changes,  especially  fatty  degeneration. 
There  is  usually  no  true  secretion  emanating  from  the  epithelial  cells, 
and  yet  one  sometimes  encounters  in  the  mucous  membranes,  in  the  ova- 
ries, and  in  the  mammary  glands,  carcinomata  which  produce  mucin  or 
pseudo-mucin ;  and  the  amount  of  the  secretion  thus  produced  may  be 
great  enough  to  form  cysts,  thus  justifying  the  employment  of  the  term 
cystocarcinoma. 

Retrograde  changes  occur  very  often  in  cancers  at  an  early  stage, 
and  are  due  partly  to  the  lack  of  vitality  of  the  new  growth  and  partly 
to  disturbances  of  the  circulation,  which  may  be  caused  either  by  the 
growth  of  cancer  cells  into  the  capillaries  and  veins  or  by  external  influ- 
ences. These  changes  lead,  in  the  first  place,  to  a  breaking  down  of  the 
cancer  cells  in  certain  parts  of  the  tumor,  and  then,  after  the  broken- 
down  material  has  been  gotten  rid  of  through  absorption,  a  certain 
amount  of  shrinking  of  the  tissues  will  take  place  at  the  corresponding 
spots.  Depressions  will  thus  be  formed  between  the  nodules.  Such 
retracted  areas  are  seen  quite  frequently  in  the  primary  nodules  of  the 
mammary  gland  and  in'the  secondary  nodules  of  the  liver,  lungs,  and  other 
internal  organs.     They  have  received  the  name  of  cancer-umbilications. 

The  retrograde  changes  often  lead  to  a  complete  destruction  of  the 
cancerous  tissue  and  the  formation  of  an  ulcer.  This  is  observed  more 
particularly  in  cases  in  which  a  mucous  membrane  is  the  part  affected ; 
a  carcinoma  in  this  locality  usually  revealing  itself,  at  the  time  of  the 
patient's  death,  in  the  form  of  an  ulcer  of  greater  or  less  extent.  Simi- 
lar ulcerative  changes  also  occur  in  cancers  of  the  mammary  gland  and 
of  the  external  skin.  In  the  latter  situation,  the  cancer  may  present  the 
appearance  of  a  progressing,  corrosive  ulcer,  an  ulcus  rodens.  The 
border  of  such  an  ulcer  is  sometimes  raised  up  like  a  wall  or  studded 
with  nodules,  while  at  other  times  it  is  sharply  defined  and  only  slightly 
infiltrated.  The  base  is  sometimes  fissured  and  ragged,  and  covered 
with  necrotic  tissue,  while  at  other  times  it  is  smooth. 

The  deeper  tissues  which  border  upon  the  ulcer  are  often  abnormally 
hard,  this  change  being  due  either  to  a  cancerous  infiltration  or  to  a 
growth  of  connective  tissue  which  has  taken  place  as  a  sequel  to  the 
retrograde  changes  and  the  ulceration. 

In  recent  years  a  large  number  of  articles  have  been  published  by  authors  who  have 
attempted  to  prove  (successfully,  as  some  of  them  have  thought)  that  the  formation  of  a 
cancer  is  due  to  parasites.  Nevertheless,  none  of  these  treatises  can  be  looked  upon  as 
furnishing  satisfactory  proof  of  the  correctness  of  this  hypothesis.  Then,  besides,  it  is 
extremely  improbable  that  cancers  owe  their  origin  to  infection.  There  are  three  facts 
which  militate  against  the  idea  of  a  parasitic  origin  for  these  tumors  •  first,  no  parasites 
can  be  demonstrated  in  the  beginning  of  the  cancer's  development ;  second,  the  whole 
course  of  the  disease  is  quite  different  from  that  of  an  epithelial  growth  produced  by 
parasites ;  and  third,  the  formation  of  metastatic  tumors  is  due,  beyond  all  question,  to 
the  transportation  of  cancer  cells. 
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§  129.  Cancer  of  the  skin  usually  develops  from  the  epidermis,  and 
is  characterized  by  the  growth  of  the  interpapillary  portions  of  the 
same  into  the  deeper  parts  of  the  chorion  in  the  form  of  epithelial  cones 
(Fig.  306,  d  )  which  fill  up  the  interstices  of  the  connective  tissue.     The 


Fig.  306.— Transverse  section  tnrough  a  carcinoma  of  the  lip.  (Alcohol ;  tematoxylln ;  eosin.)  a, 
Coiium.  In  a  proliferating  condition ;  b,  epithelium ;  c,  thickened  homy  layer ;  d.  epithelial  plugs  extending 
down  Into  the  coriiun ;  e,  epithelial  plug  cut  obliquely  and  showing  a  pearl  of  horny  substance  •  f,  enlarged 
papillae  of  the  akin.    Magnified  12  diameters. 


stratum  corneum  (c)  may  also  undergo  hypertrophy  along  with  the  cells 
of  the  rete  Malpighii,  and  penetrate  deeply  into  the  subjacent  tissues  as 
a  part  of  the  epithelial  cones  (d).  Furthermore,  the  cones  of  epithe- 
lium may  produce  horny  epithelial  plates  (e)  after  they  have  reached 
these  deeper  regions. 

The  epithelium  of  the  hair  follicles  and  tJie  sebaceous  glands  may  also 
take  part  in  the  formation  of  the  cancer,  and  indeed  there  are  cancers  of 
the  skin  which  develop  entirely  from  the  sebaceous  glands,  and  which 
must  therefore  be  reckoned  among  the  glandular  cancers. 

The  connective  tissue  may  remain  entirely  passive  while  the  epithe- 
lium grows  into  it,  but  sooner  or  later  it  is  excited  to  growth  (Fig.  306, 
a)  and  the  papillae  are  often  changed  to  long,  branching  structures  (/). 
Besides  the  fibroblasts,  leucocytes  are  often  found  in  the  connective  tissue, 
and  these  latter  may  make  their  way  into  the  epithelium.  They  are 
especially  abundant  after  disintegration  of  the  tissues  begins,  and  at  that 
time  the  proliferating  connective  tissue  presents  all  the  appearances  of 
inflammatory  granulation  tissue. 

The  mode  of  origin  of  a  carcinoma  that  springs  from  a  mucous 
membrane  which  is  provided  with  flattened  epithelium  may  be  the 
same  as  that  of  a  carcinoma  of  the  skin — that  is,  it  begins  as  &  prolifera- 
tion of  the  epidermis  (Fig.  307,  a,  c) .  If  glands  are  present  these  may 
take  part  in  the  cancerous  development.  It  is  a  noteworthy  fact  that, 
in  the  growth  of  such  a  cancer,  even  those  glands  which  possess  cylin- 
drical epithelium  can  furnish  epithelial  products  which  are  exactly  like 
those  of  the  epidermis.  The  epithelial  proliferation  may  at  first  ad- 
vance within  the  canaliculi  and  lead  to  a  diffuse  thickening  and  stratifi- 
cation of  the  epithelium  (Fig.  307,  /),  or  to  the  formation  of  distinct 
excrescences  (e).  Later  on,  however,  the  growing  epithelium  breaks 
into  the  connective  tissue. 

The  connective  tissue  acts  as  it  does  in  cancer  of  the  skin. 
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'he  mode  of  origin  of  a  mucous-membrane  carcinoma  which  is 

e  up  of  simple  cylindrical  epithelium  is  the  following:   In  eases 

'hich  the  intestine  is  the  seat  of  the  disease  the  growth  begins  in  the 

lor  glands  or  in  the  crypto,  in  both  of  which  localities  the  epithe- 

1  first  undergoes  an  active  proliferation  and  then  arranges  itself  in 

rs,  while  the  glands,  under  the  increasing  pressure,  undergo  dilata- 

(Fig.  808,  b).     At  a  later  stage  the  glands  become  changed  into 

riling,  atypicaily  formed  structures   (c),  which  are   lined  with  a 

lium  and  grow  into  the  surrounding  tissues. 
n  comparatively  rare  oases  newly  formed  atypical  glands,  in  the  in- 
nal  or  the  gastric  mucous  membrane,  may  take  on  an  infiltrative 
e  of  growth  (Fig.  809,  e)  at  a  time  when  they  still  carry  a  single 
r  of  tall  cylindrical  epithelial  cells,  and  portions  of  the  growth  bear- 
lii8  characteristic  may  be  found  not  merely  in  the  submucous  tia- 
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o:.—  Cotumeneinff  devttoniMUi  01  t  carcinoma  in  lot-  \>urm«i  ponton  ol  Um  utera.    (Aleobot; 
ci>n>vvn.)    a,  Eplihcllmu;  b,  connect!  ve  tissue ;  r,  i-lluin  irrutvlupiJun'n  int<»  tbedeeper- 

ml  ;  «,  i'j>!tlit-iiiitn  of  .i  L'fitnil  ymwlni.'  -  ;  /,  trsiMVvlv 

mil.  ui  epitnetlum  of  whtca  has  oecome  converted  Lut'j  Litmlutitcd  epithelial  scales. 

1  ».'i  .liimeters. 


(Fig.  :!<>'.>,  ft)   but  also  in  the  muscular  layer  (c)  and  even  in  the 

(•0, 

le  epithelial  cells  of  the  newly  formed  glands  are  usually  more 
staiued  than  normal  epithelium  bv  the  dves  which  stain  nuclei. 
21 
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gland,  also  begins  with  a  proliferation  of  the  epithelium,  and  in  conse- 
quence of  this  proliferation  the  affected  gland  increases  in  breadth  (Fig. 
310,  a)  and  often  changes  its  form  (&),  and  at  the  same  time  its  lining 
epithelium  -nay  become  stratified  (b).  When  the  epithelium  breaks 
through  into  the  interstices  of  the  neighboring  connective  tissue,  an  epi- 
thelial infiltration  of  that  tissue  begins.  The  microscopical  pictures 
presented  by  the  growth  will  vary  according  to  the  structure  of  the 

§land  from  which  the  cancer  originally  developed,  and  also  according  to 
be  variety  of  the  cancer  itself. 
Through  simple  proliferation  the  connective  tissue  may  contribute  to 
the  building  up  of  the  tumor,  and  yet  in  the  early  stages  this  participa- 
tion may  amount  to  little  or  nothing. 

The  development  of  a  cancer  from  an  adenoma  or  fibro-adenoma 
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Fig.  310.— Cygtocarctnoina  of  the  mammary  gland  In  an  early  stage  of  its  development.  (Tumor  about 
as  large  as  a  bean.)  a.  Normal  gland  tissue ;  6,  proliferating  gland  tissue.  (Alcohol ;  haematoxylin.)  Mag- 
nified 100  diameters. 

(Fig.  311,  a)  also  begins  as  a  somewhat  active  proliferation  of  the  epitlw- 
Hum,  as  a  result  of  which  the  single  layer  of  epithelial  cells  becomes 
stratified  (6,  c).  The  growth  of  the  epithelium  into  the  connective  tis- 
sue, which  often  first  takes  place  only  at  a  much  later  stage,  furnishes 
additional  evidence  of  the  malignancy,  i.e.,  of  the  carcinomatous  trans- 
formation, of  the  new  growth. 

The  development  of  a  cancer  from  a  papillary  epithelioma  proceeds 
in  the  same  manner  as  it  does  when  the  growth  starts  from  previously 
normal  skin  or  mucous  membrane ;  that  is  to  say,  it  is  characterized  by  the 
infiltration  of  epithelium  into  the  base  upon  which  the  epithelioma  rests. 

The  development  of  cancer  from  transplanted  or  misplaced  epithe- 
lium, or  from  remains  of  foetal  structures,  proceeds  in  the  same  manner 
as  it  does  when  the  growth  springs  from  the  epidermis  or  from  glandu- 
lar epithelium. 
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A  carcinomatous  transformation  of  chorionic  or  placental  villi  pro- 
ceeds either  from  the  foetal  ectodeunal  epithelium  of  the  chorion  and  its 
villi,  or  from  the  cells  which  are  known  as  the  syncytium  (which  cells 
are  situated  upon  the  ectodermal  epithelium,  but  are  derived  from  the 
decidual  uterine  epithelium),  or  from  both  of  these  layers  of  cells. 
These  carcinomatous  growths  spring  from  the  points  where  the  villi  are 
attached  to  the  main  body  of  the  uterus,  and  they  penetrate  from  there 
into  the  adjacent  tissues,  especially  into  the  blood-vessels  (Fig.  312,  rf, 
d},  e,f,  h).  Ultimately  they  lead  to  the  formation  of  thrombi,  to  exten- 
sive destruction  of  uterine  tissue,  and  to  the  establishment  of  metastatic 
carcinomatous  foci.  Myxomatous  degeneration  of  the  villi  both  of  the 
chorion  and  of  the  placenta  (hydatid  mole)  appears  to  favor  the  devel- 
opment of  such  cancerous  growths.  The  expressions  placental  card- 
nomata  and  chorionic  carcinomata  seem  to  me  on  the  wnole  to  be  com- 
mendable. A  number  of  authorities  apply  to  these  growths  the  terms 
malignant  placentomata,  malignant  deciduomata,  and  destructive  placental 
polyps. 

Ribbert  believes,  as  has  already  been  stated  in  §  107,  that  he  has  found  the  cause  of 
the  formation  of  cancer  in  a  separation  of  single  epithelial  cells  from  their  normal  rela- 
tions and  a  transplantation  of  them  to  points  located  between  the  cells  of  the  connective 
tissue ;  and  he  looks  upon  the  proliferation  of  the  connective  tissue  as  the  first  step  in 
the  development  of  a  cancer.    From  the  pictures  furnished  on  preceding  pages  it  is  evi- 
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Fig.  311.— Tubular  adenoma  of  the  mammary  eland,  with  beglnntne  transformation  Into  a  carcinoma, 
(Formalin :  hematoxylin.)  a.  Branching  gland  tubes  lined  with  simple  epithelium ;  the  connective  tissue 
which  surrounds  the  tubes  being  rich  in  cells  and  in  a  proliferatlne  condition :  b,  r.  gland  tubes,  the  epithe- 
lium of  which  is  in  some  places  still  simple,  while  in  others  it  has  already  reached  a  thickness  of  several  layers. 

Magnified  100  diameters. 


dent  that  this  view  of  the  development  of  cancer  is  not  supported  by  the  facts,  but  that, 
on  the  contrary,  the  proliferation  of  the  epithelium  can  begin  in  normally  placed  surface 
or  glandular  epithelium,  and  that  the  starting-point  for  the  development  of  a  cancer 
lies  in  such  proliferation  and  not  in  that  of  the  connective  tissue. 

The  transplantation  of  epithelium  apparently  favors  the  development  of  cancer,  but 
does  not  of  itself  necessarily  produce  this  result.    The  traumatic  displacement  of  surface 
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epithelium  in  wounds  may  lead  to  the  formation  of  the  so-called  traumatic  epithelial 
cysts,  that  is,  cysts  which  vary  in  size  from  that  of  a  hemp  seed  to  that  of  a  nut,  which 
are  lined  with  epithelium,  and  which  are  filled,  in  case  they  come  from  the  external 
skin,  with  a  grumous  mass  of  cast-off  epithelial  cells.  They  are  usually  found,  after 
punctured'  wounds,  on  the  palmar  surface  of  the  fingers  or  in  the  hollow  of  the  hand. 

Adenomata  and  carcinomata  cannot  always  be  sharply  distinguished  the  one 
from  the  other,  for  the  reason  that  tubular  adenomata — especially  those  of  the  intestine, 


Flo.  312.-  Placental  carcinoma  of  the  uterus  (destructive  placental  polypus).  (Compare  von  Kahlden : 
u  Destrulrende  Placentarpolypen."  Centralbl.  f.  ally.  Path..  II..  1881.)  a.  Muscularls  of  the  uterus :  6,  large 
blood-apace ;  c,  thrombus ;  d,du  intravascular  growths  of  the  epithelium  which  covers  the  villi  of  the  chorion. 
These  growths  project  into  a  large  blood-space  which  has  been  broken  into  fronc  the  cavity  of  the  uterus,  and 
which  contains  several  thrombi ;  and  at  some  spots  (as  at  d)  they  lie  free  in  the  blood-space,  whlle'at  others 
(as  at  dj),  they  are  attached  to  the  wall  of  the  vessel ;  e,  proliferating  mass  of  cells  which  have  forced  their 
way  into  a  rather  small  blood-vessel :  /,  an  aggregation  of  proliferating  chorionic  epithelial  cells  within  the 
veins  of  the  muscularis  of  the  uterus ;  g,  thrombus :  h,  proliferating  cells  in  the  wall  of  a  vein.  Magnified  70 
diameters. 

more  rarely  those  of  the  thyroid  gland  or  the  liver— although  possessing  a  simple  cylin- 
drical epithelium,  may  grow  by  infiltration,  break  into  the  surrounding  tissues  (Fig. 
309),  and  develop  metastases.  If  a  special  name  is  to  be  applied  to  such  forms,  in  order 
to  distinguish  them  from  the  ordinary  carcinoma  adenomatosum,  or  adenocarcinoma, 
the  terms  adenoma  destruens,  or  malignum,  or  carcinomatosum,  may  be  employed. 
It  is  further  to  be  noticed  that  benign  adenomata,  which  have  existed  as  such  for  a  long 
time,  may  change  into  carcinomata. 

To  a  certain  extent  the  character  of  the  parent  tissue  is  preserved  in  the  cells  of  the 
cancer,  but  a  closer  inspection  shows  a  certain  amount  of  change  both  in  their  morpho- 
logical and  in  their  physiological  characters.  Hansemann  has  called  this  alteration  in 
the  character  of  the  cells  anaplasia.  It  manifests  itself  in  an  alteration  both  in  the 
form  and  in  the  structure  of  the  cells  which  usually  also  manifest  a  different  affinity  for 
dye-stuffs.  Then,  in  addition,  a  difference  may  be  noted  in  the  arrangement  and  rela- 
tions of  the  cells,  and  in  their  relations  to  the  surrounding  tissues. 

§  130.  The  structure  of  a  carcinoma  is  determined  by  its  origin.  The 
manner  in  which  the  epithelium  proliferates,  in  the  midst  of  connective 
tissue  which  may  also  take  on  proliferative  action,  makes  it  possible  to 
distinguish  a  connective-tissue  stroma,  along  which  course  the  blood- 
vessels, from  the  nests  and  strings  of  cells— the  cancer  plugs,  as  they 
are  called — which  are  embedded  in  that  stroma.  If  the  cancer  pene- 
trates into  a  tissue  which  has  a  specialized  structure,  the  stroma  may 
contain  muscle  fibres,  bone  trabecule,  unchanged  glandular  tissue,  etc., 
but  these  tissues  are  apt,  in  the  course  of  time,  to  perish  and  disappear. 
In  general,  it  may  be  said  that  a  cancer  possesses  an  alveolar  structure 
in  which  the  nests  of  cells  sometimes  suggest  an  imperfectly  developed 
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acinous  gland,  at  other  timet  <i  tabular  gland,  thus  justify 
lisliment  of  acinous  ami  tubular  type*  of  carcinoma.    If  the  plugs  of  «-ll» 
are  solid,  without  B  lumen,  the  tumor  is  spoken  of  as  carcinoma  soli* 
dum.  or  merely  as  carcinoma. 

If  there  is  a  lumeu  in  the  cellular  plugs,  this  circunista?. 
to  the  growth  a  certain  resemblance,  in  its  anatomical  structu 
adenomata,  and  will  therefore  justify  the  employment  of  the  term  car- 
cinoma adenomatosum  or  adenocarcinoma  (Fij  u& 
Fig.  810). 

Several  forms  of  carcinoma  may  be  distinguished,  in  part  tOOOfti 
to  the  character  of  the  epithelial  cells,  in  part  according  to  that 

groups  which  they  eompoee,  and  finally  in  part  according  '  -•» 

changes  which  take  place  at  a  lal  growth. 

ter  of  the  cells  is  dependent  upon  the  nature  of  the  matrix  in  which  tlak^l 

develop,  so  are  certain  types  of  carcinoma  characteristic  tm  :^an 
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with  epithelial  i*«rt* :  /».  -.irv.ma.    tfaflftwl  MOdtuMen. 

pone  of  the  bodj  ;  as  n  matter  of  fact,  th<  tr  nlznost 

these  parts  of  the  bod\ . 

(1)  Flat-eel  led  cancer  develops  in  those   places  ueskinor  a 

mucous   membrane  is  covered  with   Battened   epithelium.      It 
velop,  therefore,  in  tl  il  skin,  in  the  month,  i 

the  oesophagus,  in  the  larynx,  in  tin  rtion  of  the  li- 

the n  the  lower  orinaij  passages,  au<l  n>  in  tin 

ami  external  genitals.      It.  -es  flat-eel  li 

a  mucous  membrane  which   is  covered  with  cylindrical  epii 
e.g.,  in  the  tra  tins  of  fn-tal  structures  (i.e.,  in  tin 

of  maxillary  cleft  •  idyma  ol 

tricles  of  the  brain.     The  flat-celled  epithelial  - 
the  formation  of  relatively  large 
314)  of  irregular  shape ;  hut  Ijesides  these  there  at 
cially  in  those  cases  in  which  the  < 
an  to  in  vol  vi  the  mucons  memhrnn*       ! 
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cells  which  are  massed  together  in  separate  collections  still  show  plainly 
the  character  of  laminated  flattened  epithelium,  but  in  consequence  of 
their  growth  and  multiplication  within  the  interstices  of  the  tissue  they 
generally  assume  a  variety  of  shapes 
(Fig.  314)  and  no  longer  manifest 
their  typical  characteristics.  Very 
often  the  formation  of  keratohyalin 
and  the  change  into  a  horny  condi- 
tion take  place  deep  down  in  the  cen- 
tre of  the  larger  epithelial  plugs ;  and 
along  with  the  process  of  cornifi- 
cation  the  cells  arrange  themselves  in 
concentric  laminae  like  those  of  an 
onion  (Fig.  313,  a,  Fig.  314,  and 
Fig.  30j5,  e).  These  rounded  masses 
of  laminated  horny  epithelium  are 
called  epithelial  pearls  or  horny 
bodies  ;  and  hence  the  name  horny  can- 
cer has  been  applied  to  such  a  tumor. 
(2)  Cylindrical  epithelial  cancer 
membranes  which  are  provided  with  cylindrical  epithelium,  i.e.,  in  the 
intestine,  in  the  stomach,  in  the  respiratory  passages,  in  the  body  of  the 
uterus,  and  in  the  gall-bladder;  but  it  is  also  found  in  glands,  such  as 
the  ovary,  mamma,  liver,  etc.,  and  in  the  ventricles  of  the  brain.  Such 
a  tumor  exhibits,  at  least  in  the  beginning  of  its  growth,  the  character 
of  a  carcinoma  adenomatosum  or  of  an  adenocarcinoma  (Fig.  308, 
Fig.  309,  Fig.  315,  Fig.  316);  that  is,  it  forms  epithelial  structures 
which  suggest  glands  and  are  made  up  of  gland  tubules  of  various 
shapes  which  are  lined  with  a  simple  or  stratified  epithelium.     When 


Fig.  314.— Epithelial  plus  from  a  cancer  of  the 
skin.    Magnified  25U  diameters. 


develops  especially  in  mucous 


Tio.  315.— Tubular  adenocarcinoma  of  the  rectum,  a.  b.  Epithelial  gland-tubules ;  c ,  c, .  stroma ;.«!,  col- 
lection of  leucocytes  in  the  gland-tubules.    ( A  lcohol ;  alum  carmine. )    Magnified  80  diameters. 

the  proliferative  activity  of  the  epithelial  cells  is  unusually  great,  com- 
pact cell-nests  without  a  lumen  will  be  produced  (Fig.  316). 

The  stroma  of  a  cylindrical-celled  cancer  is  usually  poorly  developed, 
so  that  the  tumor  possesses  the  character  of  a  soft  cancer — a  carcinoma 
medullare.  In  some  instances,  however,  the  cancerous  tissue  possesses 
a  firmer  consistence. 
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(3)  Carcinoma  simplex,  01  tarcinoma  in  the  narrower  sense,  is  a  cancer 
whose  especial  characteristics  are  derived  from  the  form  and  disposition 


Ho.  316.— Adenocarcinoma  of  the  fundus  of  the  uterus,   a.  Stroma ;  o,  plugs  of  carcinoma  cells ;  c,  isolated 
carcinoma  cells.    Magnified  150  diameters. 

of  the  cells,  which  are  arranged  in  irregularly  shaped,  compact  groups 
(carcinoma  solidum).  It  is  most  often  found  in  glands,  but  may  also 
develop  in  the  mucous  membranes  or  in  the  skin.     The  nests  of  cells  are 


Fio.  317.— Carcinoma  simplex  of  the  mammary  glaid.  (Alcohol :  hsematoxvlin.)  a.  Stroma;  6,  plugs  of 
carcinoma  cells ;  c.  scattered  carcinoma  cells ;  d,  blood-vessel ;  c,  infiltration  of  the  stroma  with  small  cells. 
Magnified  200  diameters. 


CARCINOMA   TUBULARE. 


379 


in  some  cases  shaped  quite  irregularly  (Fig.  317),  in  others  they  are  to 
a  great  extent  round  (Fig.  318),  and  finally  in  still  others  they  are  long 
drawn  out  or  fusiform  in  shape  (Fig.  319).    These  variations  have  led 


Fig.  818.— Acinous  carcinoma  of  the  mammary  gland,  with  large  nests  of  cells.    (Mailer's  fluid ;  {Hematoxy- 
lin.)   Magnified  100  diameters. 

to  the  subdivision  of  these  growths  into  carcinoma  acinosum  (Fig.  318) 
and  carcinoma  tubulare  (Fig.  319).  It  is,  however,  to  be  observed  that 
these  different  types  may  exist  in  the  same  tumor  (Fig.  320,  e,/,  ;/), 
since  the  structure  of  the  nests  of  cells  is  dependent  partly  upon  the 
character  of  their  own  growth,  partly  upon  that  of  the  tissues  in  the 
midst  of  which  they  develop.  Thus,  for  example,  the  cell-nests  at  the 
point  of  origin  of  the  tumor  may  have  a  variety  of  shai>es  (e) :  some- 


no.  319.— Tubular  scirrhous  carcinoma  of  the  mammary  gland.  (Mailer's  fluid;  hematoxylin.)  a.  Spot 
at  which  there  are  well-developed,  oblong  nest*  of  cells ;  b,  spin  at  which  the  nests  of  cells  have  broken  down 
and  have  for  the  most  part  disappeared.    Magnified  100  diameters. 

what  rounded  in  the  adipose  tissue  (/),  and  small  and  fusiform  when 
they  develop  in  the  unyielding  connective  tissue  of  the  skin  (g). 

An  abundant  development  of  cell-nests  within  a  delicate  connective- 
tissue  network  results  in  a  carcinoma  medulla  re.     A  strong  develop- 
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ment  of  the  connective-tissue  stroma  with  the  f«  >rmation  of  compara 
few  cancer  cells  gives  rise  t<»  a  hard  tumor  which  is  called  carcinoma 
durum,  or  scirrhus  (Fig.  31 

A  hard  cancer  ma>  owe  its  origin  to  the  foot  thai  tram  the  l<e^ 
the  nests  of  cells  are  small  and  relatively  scarce,  while  I 
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destruction  of  a  pari  01  <»f  all  of  tli 

ft),  while  tin  tissue  increasee,     Aocoraingly«  fl  which 

was  originally  soft   may  become  hard;  tluit    is,  as  the  induration  of 

the  connective  tissue  advances,  the   cancerouf    portions   undergo 

corresponding  shrinkage.     Cancers  of  t  t   or  stoi 
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Cancers  which  ore  characterized  by  peculiar  secondary  changes 
are  usually  those  in  which  th<  Ms  form  peculiar  pr 

Bndergo  peculiar  metamorphoses.    It  ha]  utly  that  the 

ma  is  the  ]»art  which  undergoes  some  alterati 
Mucoid  cancer  or  gelatinoid  cancer— carcinoma  mucosum 

its  peculiar  characteristii 

the  epithelial  cells  produce  mucus  (mucin  or  pseudo-mucin)  or  a  >. 

DOUI  rebetanM  similar  to  colloid      This  production  of 
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round  the  niucniil  material  aro  usually  broken  through  and  tin-  n*ll*  air 
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middle  of  the  alveolus  (Fig.  321,  cZ,  /%/).     Ultimately,  the  epithelial 
cells  are  entirely  destroyed. 

In  intestinal  cancers  the  formation  of  mucus  takes  place  in  the  beaker 
cells,  which  are  similar  to  the  normal  beaker  cells.     In  cancer  of  the 

breast  the  mucus  forms  in  drops 
in  the  cancer  cells  (Fig.  322)  and 
becomes  free  either  by  escaping 
from  the  cell  or  through  the 
complete  destruction  of  the  cell 
itself. 

If  mucoid  or  colloid  masses 
"develop  within  the  nests  of  cells, 
these  nests  may  be  studded  by 
hyalin  drops  and  so  changed  as 
to  present  the  appearance  of 
meshwork  (Fig.  323).  Such 
structures  were  formerly  called 
cylindromata  and  classified  with 
the  corresponding  sarcomata 
(§  123).  If  any  one  wishes  to  re- 
tain this  nomenclature  he  can 
speak  of  such  a  tumor  as  a  car- 
cinoma cylindromatomm,  but  it 
seems  unnecessary  to  separate 
these  tumors  from  the  mucoid 
and  gelatinoid  cancers. 
When  the  cancer  cells  grow  to  an  extraordinarily  large  size,  as  occurs, 
for  example,  in  fiat-celled  cancers  or  in  cancers  of  the  breast,  the  result- 
ing tumor  is  termed  a  carcinoma  gigantico-cellulare.  If  the  increased 
size  of  the  cells  is  due,  not  to  an  increase  in  the  amount  of  protoplasm, 
but  to  the  collection  of  drops  of  fluid  in  the  cells  and  in  their  nuclei 
(Fig.  324),  the  cells  are  designated  physalides,  and  the  tumor  carcinoma 
physali/erum. 

If  the  stroma  of  a  cancer  undergoes  a  transformation  into  a  mucoid' 
tissue  the  name  carcinoma  myxomatodes  may  be  applied  to  the  tumor. 
This  change,  however,  aifects  only  certain  parts  of  the  tumor.     In  rare 


Fio.  323.— Carcinoma  with  hyaline  drops  In  the  In- 
terior of  Its  nests  of  cells— carcinoma  cyllndromato- 
sum.  a,  Cell-nests  without;  6,  cell-nests  with  a  few 
hyaline  balls  in  their  Interior;  c,  cells  which,  through 
the  formation  of  numerous  hyaline  balls,  have  been 
made  to  arrange  themselves  In  the  form  of  a  network. 


Fio.  324.— Enlarged  dropsical  cancer-cells  from  a  carcinoma  of  the  breast,  a.  Ordinary  cancer-cells :  6, 
dropsical  cells  containing  In  their  Interior  clear  drops  of  fluid ;  c,  swollen  nucleus ;  rt.  swollen  nucleolus ;  e, 
wandering  cells.    (Mailer's  fluid ;  Bismarck  brown.)    Magnified  300  diameters. 

cases  the  connective  tissue,  in  parts  of  the  tumor,  also  undergoes  a  hyaline 
degeneration. 


CYSTOCARCINOMATA. 


383 


Chalky  deposits  in  carcinomata  may  take  the  form  of  concretions 
similar  to  those  which  occur  in  psammomata  (vide  §  123) .  The  deposits 
may  be  either  in  the  cells  or  in  the  connective  tissue.  They  are  observed 
in  papillary  adenomata  and  carcinomata  of  the  ovary  and  in  cancer  of 
the  breast.  There  are  also  more  extensive  calcifications  which  lead  to 
complete  petrification.  Such  tumors  are  observed  in  the  skin  and  sub- 
cutaneous tissue,  in  the  form  of  sharply  denned,  hard,  rounded  nodules. 
Some  of  these  tumors— so  far  as  one  can  judge  from  the  descriptions — 
are  to  be  reckoned  among  the  carcinomata,  while  others  of  them  are 
either  calcined  atheromata  or  adenomata  of  the  sebaceous  glands. 

The  cancers  which  develop  from  the  surface  epithelium  were  formerly  called  can- 
croids and  epitheliomata,  in  contrast  with  other  cancers  which  were  supposed  to  grow 
from  the  connective  tissue.  The  knowledge  that  the  cancers  which  develop  in  glands 
are  also  epithelial  formations  makes  such  a  distinction  unnecessary.    Nevertheless,  the 
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Fir..  325.— Myxomatous  rare! noma  of  the  stomach.  ( M Oiler's  fluid ;  iuetnatoxvlln.)  «.  Plugs  of  cancer- 
cells;  6,  connective-tissue  stroma:  c.  stroma  of  mucous  tissue;  d,  cancer-cells  which  have  undergone  mucous 
degeneration.    Magnified  'MO  diameters. 

name  cancroid  is  still  much  used.  The  term  epithelioma  ought  to  be  reserved  for  be- 
nign epithelial  tumors  (§  125). 

Formerly  a  carcinoma  was  defined  as  a  tumor  which  possesses  an  alveolar  structure 
and  gives  lodgment  to  nests  of  cells  in  a  connective-tissue  stroma ;  and  recently  attempts 
have  been  made  to  restrict  the  use  of  the  term  carcinoma  to  growths  which  answer  to 
this  definition.  The  adoption  of  this  definition,  however,  would  be  a  step  backward: 
it  would  bring  together  forms  of  tumors  which,  according  to  their  origin,  ought  to  be 
separated.  Furthermore,  in  accordance  with  this  idea  one  would  have  to  distinguish  an 
epithelial  cancer  from  a  connective-tissue  cancer  (endotheliomata,  alveolar  sarcomata), 
inasmuch  as  the  epithelial  nature  of  the  cell-nests  would  no  longer  be  a  requisite  for  the 
placing  of  a  tumor  among  the  carcinomata. 

Recently  Lange  has  attempted  to  prove  that  the  substance  which  gives  to  a  mucoid 
cancer  of  the  breast  a  gelatinoid  appearance  is  a  product  of  the  connective  tissue.  I  am 
entirely  unable  to  indorse  this  opinion,  but  am  convinced  of  the  correctness  of  the  view 
which  is  expressed  in  the  main  body  of  the  text. 

§  131.  The  cystocarcinomata  represent  a  form  of  new  growth  which 
stands  in  the  same  relation  to  simple  cancer  as  the  cystadenomata  do  to 
the  adenomata.  The  majority  of  cancers  furnish  no  demonstrable  secre- 
tion, and  yet  in  the  group  of  the  adenocarciuomata,  for  example,  there 
are  certain  forms  in  which  the  epithelial  cells  produce  mucus  and  also 
colloid  (thyroid  gland),  and  in  adenocarcinoma^  of  the  liver  a  secretion 
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of  bile  lias  been  observed  (Schmidt) .     In  cystocarcinomata  the  mucoid 
secretion  of  the  epithelium  may  lead  to  the  formation  of  quite  large 


Fig.  836.— Papillary  cystocarclnoma  of  the  breast,  a.  Stroma ;  />.  smooth- walled  cysts ;  c.  cysts  studded 
on  the  inside  with  papillary  growths ;  d,  cysts  completely  fllled  with  papillary  growths;  e,  small  encysted 
papillary  growths ;  /,  adenomatous  growths ;  y,  nipple  of  the  breast.    (Reduced  in  size  by  about  one-third.) 

spaces  filled  with  fluid.  These  growths  are  observed  particularly  in  the 
ovary  and  in  the  mammary  gland,  and  the  form  which  they  assume  is 
that  of  a  carcinoma  papilliferum  (Fig.  326) ;  for  the  cyst-spaces  are 
either  partially  (6,  c)  or  completely  (d,  e)  filled  with  papillary  growths. 
These  excrescences  present  a  soft,  marrow-like  appearance,  and  when 


Fks.  327.— Papillary  oystocarcinoina  of  the  ovarv.    (Muller's  fluid ;  ba?mntoxylin.)    a,  Stroma;  b,  epithelium; 
c,  (I,  papillae.    Magnified  8u  diameters. 

their  number  is  very  large  they  lend  a  marrow-like  consistence  to  the 
entire  tumor. 

The  cyst  walls  as  well  as  the  papillary  growths,  which  branch  in  the 
same  manner  as  do  those  of  the  papillary  cystadenomata,  are  covered 
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\  thick,  laminated  stratum  of  epithelium   (Fig.  3*27,  md 

lg.  328,  c).     Tha  papilla  are  generally  slender  structures  (Fig.  883 
d),  but,  through  somewhat  active  proliferation  of  the  com  -sue, 

or  even  through  a  mucoid  degeneration  of  this  tissue  (Fiu'.  these 

may  attain  larger  dimensions.     If  all  of  the  connective  tissue  undergoes 
mucoid  degeneration,  the  tumor  will  then  consist  of  mucoid  cysts  iu- 
;loeed  in  epithelium;  and  if  at  the  same  time  the  epithelium  of  a«'l 
ug  papilla  breaks  down  and  disappears,  there  will  ultimately  be  I 
ud  an  epithelial  stroma  inclosing  globules  of  mucus. 
The  metastases  of  cystocarcinomata  may  show  cauliflower-like,  pap- 
ry  growths,  and  this  is  particularly  the  case  when  ovarian  tumors 
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of  this  nature  begin  to  spread  throughout  the  peritoneal  oj  Hher 

metastases  show  the  charact eristic*  of  ordinary  careianmata. 

^riie  formatioa  of  metastases,  which  occur*  more  rWemvir  ia 
?er  than  in  any  other  form  of  tumor,  is  the  natural  remit  of  sis  mmV 
ive  mode  of  growth.  The  cancer  eelk  at  first  break  into  the  lrmph- 
raeels  (Fi.-  -1  and  me*  elemj  mom  may  f*~  **  mm  mo  rjmmV 
glands.  In  both  situation*  there  occur*  at  one*  a  muhjtfieatio*  of  the 
iuvading  caneor  cells  (Fat  ±Q.  and  Fig.329, />.  la  the  If 
at  a  later  stage,  the  cancer  mm?  take*  the  peace  of  the  1  nemmml  I 
When  this  occur*  tn*  Wmphr^rtea  disappear,  and  mo  cmntiu 
inph-gmad  eerma  a*  the  framework  lor  the  cancer. 
The  detoJnjimmi  of  emmer  m  the  lrwiih  i  ko—i  h  is  1 
the  filling  and  dammtaoa  of  the  eamet?  the  eaaeeroefl 
the  latter  may  grow  more  r^nmoajj  at  < 
formation  of  demghfles 
The  piling  m>  of 
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to  break  into  the  blood-vessels  as  into  the  lymphatics,  and  from  the  in- 
vestigations of  Goldmann  it  appears  that  cancers  force  their  way  into 
veins  with  surprising  regularity.  When  this  latter  event  occurs  the  lu- 
men of  the  vein  will  be  entirely  occupied  by  cancer  cells,  while  at  a  later 
stage  the  affected  portions  of  the  vessel  become  converted  into  cancer 
tissue,  the  framework  for  which  is  furnished  by  the  proliferative  activity 
of  the  vessel-wall.  The  transportation  of  cancer  cells  which  have  been 
set  free  in  the  blood-stream  leads  to  the  formation  of  metastases  (Fig. 
222,  by  Fig.  330,  and  Fig.  331).  Here  also  the  cancer  growth  proceeds 
primarily  from  the  invading  epithelial  cells,  and  a  stroma  for  the  new 
foci  of  disease  is  furnished  by  the  vessel-walls  and  adjacent  structures. 

The  daughter  nodules  increase  in  size,  partly  by  direct  proliferative 
growth,  partly  by  the  fusing  together  of  neighboring  blood-vessels  and 
lymph-spaces  which  have  been  invaded  by  the  disease. 

In  general  the  cancer  metastases  show  a  tendency  to  assume  the 
nodular  form.  In  the  serous  membranes  and  in  the  skin  diffuse  prolife- 
rations of  tissue  may  occur,  which  present  the  character  of  dense  infil- 
trations inclosing  only  the  smaller-sized  cancer  nodules.  Likewise  the 
marrow  of  entire  bones  or  of  entire  groups  of  bones  may  be  involved  in 
diffuse  carcinomatous  disease,  and  as  this  advances  the  bone  substance 
gives  place  to  cancer  tissue,  whose  stroma  often  incloses  newly  formed 
osteoid  tissue. 

Portions  of  cancer  removed  while  still  in  a  living  condition  from  one 
animal  and  inoculated  into  another  of  the  same  species  continue  to  de- 
velop in  the  new  locality  and  form  daughter  nodules  exactly  as  occurs 
in  the  case  of  the  metastases  which  form  in  the  course  of  the  original 
disease. 

S.   Teratoid  Tumors  and  Cysts. 

§  133.  Under  the  head  of  teratoid  tumors  and  cysts  may  be  grouped 
together  all  those  tumor-like  formations  which  are  distinguished  by  the 
fact  that  the  tissues  from  which  they  take  their  origin  either  do  not  nor- 
mally appear  at  the  site  in  question  (heterologous  growth)  or  at  least  do 
not  normally  appear  there  at  the  time  at  which  they  are  found  (hetero- 
chronou8  growth).  Part  of  the  teratoid  tumors  and  cysts,  which  may  be 
correctly  classed  together  as  teratomata,  exhibit  moreover  the  pecu- 
liarity that  they  are  composed  of  a  great  variety  of  tissues. 

The  teratoid  tumors  and  cysts  may  be  conveniently  subdivided,  ac- 
cording to  their  structure  and  their  origin,  into  four  groups,  as  follows : 
First,  the  simple  teratoid  tumors ;  second,  the  simple  teratoid  cysts ;  third, 
the  teratomata  which  are  of  complex  structure  and  ichich  are  found  in 
different  parts  of  the  body ;  fourth,  the  teratoid  cysts  and  solid  tumors  of 
the  germinal  glands. 

rleterotopous  tissue-growths,  which  are  included  in  the  same  class 
with  the  teratoid  tumors,  may  occur  in  the  most  various  organs,  but  are 
found  at  certain  sites  more  often  than  at  others.  Among  the  more  com- 
mon may  be  mentioned  the  following :  Ohondromata  and  chondromyxo- 
mata  of  the  salivary  glands  and  of  the  testicle,  osteomata  of  the  muscles, 
lipomata  of  the  pia,  rhabdomyomata  of  the  kidneys,  and  tumors 
composed  of  the  tissues  of  the  suprarenal  capsules  within  the  kidney. 
The  following  are  encountered  somewhat  rarely:  chondromata  and 
osteomata  of  the  skin  or  of  the  mammary  gland,  rhabdomyomata  of  the 
testicle,  etc. 
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The  occurrence  of  tissue  formations  at  points  at  which  these  tissues 
do  not  normally  appear  is  to  be  explained  only  by  the  assumption  of 
misplaced  germinal  matter  or  of  a  displacement  of  tissue.  It  is  as- 
sumed, in  other  words,  that  during  early  embryonic  life  the  embryonal 
cells  of  one  organ  must  have  found  their  way  into  the  group  cf  cells 
which  constitute  the  first  beginnings  of  another  organ.  Thus,  for  ex- 
ample, cells  possessing  the  character  of  periosteum  cells  might  find  their 
way  into  a  group  of  embryonic  muscle  cells.  As  regards  the  assump- 
tion of  a  displacement  of  tissue,  it  is  conceivable  that  this  may  occur 
through  some  change  in  the  natural  position  of  a  tissue  which  is  either 
in  course  of  development  or  is  already  actually  developed.  The  sub- 
sequent appearance  of  pathological  tissue  formations  constitutes  the  only 
ground  upon  which  we  are  able  to  base  the  first  assumption ;  while,  as 
regards  the  other  hypothesis,  we  occasionally  find  corroborative  evi- 
dence, later  on,  in  the  anatomical  relations.  Thus,  for  example,  in  the 
retrograde  changes  which  take  place  in  hernias  of  the  sacral  portion  of 
the  spinal  cord  adipose  tissue  (Fig.  332,  i)  and  muscular  tissue  (Fig. 
332,  k)  may  push  their  way  into  the  spinal  canal  and  the  sac  of  the 
arachnoid  and  grow  around  the  nerves.  Arnold  saw  a  case  in  which 
transposition  of  adipose  tissue,  gland  tissue,  cartilage,  and  glia  tissue 
had  taken  place  at  the  lower  end  of  the  trunk.  In  this  case  the  patient 
had  a  myelocyst,  with  absence  of  the  bony  wall  of  the  spinal  column 
throughout  the  lumbar,  sacral,  and  coccygeal  regions.  He  also  found, 
in  a  case  of  fatty  teratoma  of  the  frontal  region,  that  there  was  a  defect 
in  the  wall  of  the  skull,  and  that  through  this  opening  the  tumor  on  the 
outside  was  connected  with  an  intracranial  growth  of  a  similar  character. 

Teratoid  cysts  may  be  divided  into  two  great  groups :  on  the  one 
hand,  the  ectodermal  epithelial  cysts,  and  on  the  other,  the  entodermal  and 
mesodermal  epithelial  cysts. 

The  ectodermal  cysts  vary  in  size  from  that  of  a  pea  to  that  of  a 
man's  fist,  and  their  walls  show  ectodermal  characteristics.  For  ex- 
ample, the  sac  may  consist  of  a  smooth  connective-tissue  membrane, 
lined  with  several  layers  of  flat  epithelium.  Such  cysts  are  known  as 
epidermoids.  Or  else  the  sac  may  present  the  characteristics  of  true 
skin ;  that  is,  it  is  furnished  with  papillae  like  those  of  the  skin,  with 
sebaceous  glands,  with  hair  follicles,  with  hair,  with  sweat  glands,  and 
also  often  with  subcutaneous  fat,  These  cysts  have  been  named  der- 
moids, or  dermoid  cysts,  or  dermatocysts. 

The  contents  of  the  cysts  are  composed  either  entirely  of  cast-off 
horny  cells,  or  else  of  such  cells  intermingled  with  fat  and  pale-colored 
hairs. 

The  localities  in  which  such  epidermoids  and  dermoids  are  found  are 
the  skin  and  the  subcutaneous  tissues,  where  they  present  themselves  in 
the  form  of  tumors  which  bear  some  resemblance  to  the  collections  of 
cheesy  material,  or  atlieromata,  which  owe  their  origin  to  the  retention  of 
secretion  in  the  outlet  channels  of  the  sebaceous  glands  and  in  the  hair- 
follicles.  They  are  also  encountered  at  the  side  of  the  neck  and  in  the 
median  line  of  the  neck,  either  above  or  below  the  hyoid  bone.  They 
also  occur  in  the  thoracic  cavity  (more  particularly  in  the  mediastinum), 
in  the  pentoneal  cavity  (rarely),  in  the  pelvic  cellular  tissue,  in  the  coccy- 
geal region,  and  in  the  raphe  of  the  perineum.  Finally,  they  also  appear 
within  the  cranium — on  the  dura  and  also  in  the  hypophysis.  More 
often,  however,  such  intracranial  growths  are  designated  as  cholesteato- 
mata  or  as  pearl  tumors.    These  vary  in  size  from  that  of  a  pea  to  that 
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Simple  entodermal  ami  mesodermal  epithelial  cysts  are  character- 
ized 1'.   tli*!  fact  that  the\  are  lined  with  epitheU  ipoeed  of 
chiocd  ctUi,  which  often  possess  <  ilui.     They  aiv  found  | >articularly offcsan 
in  the  brood  ligaments'  <>f  the  uterus,  aud  in  tlie  Fallopian  tabes,    TV^k 
are  also  found  at  other  pointa  in  the  abdominal  cavity,  00  the  intestiaaea*, 
in  the  neighborhood  of  the  trachea  ami  the  bronchi,  iu  the  lungs,  antli  ^ 
pleura,  in  the  neck,  in  the  tongue,  iu  glandular  organ  They  iorcaea 
cysts  which  varv  in  size  from  that  01  a  pin'l  head  to  that  of  a  man*"  — I 
fief 

The  occurrence  of  these  eyats  may  he  explain.-  1 
the  assumption  that  foetal  glands  or  canals,  which  normally 
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disappear  early   in   life,    have   continued    to   exi-i  por- 

tions of   entodermal    or    mesodermal   epithelial    tubes.    *hlch    ha»e 
become  separated  from  the  original  structure  by  o  process  of  con- 
striction,   have  served   as   the   starting-point   for  their   format 
Thus,  f   r  example,  the  cyst*  <>u  the  side  o4  tin*  neck   may 

origin  to  remaina  <>f  the  interna]  branchial  clefts;  I  the  ha. 

•f  the  t  the  remains  of  the  ductus  th\  r<  - 

epithelial  bade  and  glands  which  develop  from  it;  and  tho  h  are 

•  I  in  the  oesophagus  or  in  some  part  of  the  respiratory  apparatus 

Derated  portions  of  the  intestiual  canal  or  of  the  air  passage*,  or  to 

ins  <<f  the  connecting  link  between  the  tw<».     In  the  l>r. 

and  the  Fallopian  tubes  the  oysta  apring  bom  remains  of  the  canals  of 

the  "Wolffian  bodj  ;  in  the  abdominal  cavity  tin  >  originate  in  part  from 

separated  portions  of  the  intestine  and  in  -  w  the 

urach us  (urachu+vyrti       I   lide  the  glandi  m  the  liver  or 

in  the  kidneys — portions  <>f  the  gland  tubules  may  become  separated 
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ing  the  process  of  development  (o&no-tiygfe),  and  from  these,  at  Q  Later 
a  may  develop. 
OyttB  located  insonte  part  of  the  ceotral  nervous  system,  of  in  its 
immediate  neighborhood,   may  take  their  origin  from  the  medullary 

The  mode  of  origin  of  cysts  lined  with  cylindrical  epithelium  can  be 
inferred,  in  the  majority  of  oases,  only  from  their  position  and  from  the 
character  of  their  walls,  and  yet  in  these  cases  there  is  no  room  for  doubt 
concerning  their  origin.  Our  conclusions  are  of  the  most  positive  char- 
acter iu  tliose  cases  in  which  tin-  portion  of  tissue  separated  (Fig.  333, 
d,  t)  is  small,  and  still  retains  plainly  the  character  of  the  mother 
structure. 

The  significance  of  ectodermal,  ectodermal,  and  mesodermal  cysts 
Is  upon  their  position,  size,  and  the  secondary  changes  which  oc- 
cur in  them.  The  size  varies  from  that  of  the  head  nf  a  pin  to  that  of  a 
man's  head.  Among  the  secondary  changes— aside  from  simple  iajbnu- 
motions— the  development  of  adenomata  and  oare&namata  should  be  men- 
tioned. It  is  in  this  manner  that  r-  mains  of  the  Wolffian  body,  which 
are  present  in  the  dorsal  wall  of  the  uterus  and  the  angles  of  the  tubes 
(fon  Recklinghausen)  ofteu  develop  into  eystadenoniata  or  adenomyo- 
mata.  In  dermoids  squamous  epithelial  cancers  ibranehiogenie  and 
subcutaneous  carcinomata)  end  probably  also  cylindrical  epithelial  can- 
originate  from  portions  of  intestinal  mucous  membrane  (Fig. 
bich  have  become  separated  from  the  parent  organ  by  a  process 
11,  Cysts,  oystadenomata,  and  carcinomata  may  de\- 
\v  from  similarly  separated  portions  of  the  embryonic  dental 
lelinm. 


irded  by  many  authors  (VircJiow,  Eppinger)  at 
j!  nun  to  me  thai  the  structure  ol  these  formations  ipeaka 
ag;i  an  assumption.     If  a  cholesteatoma  possesses  hairs  which  can  develop 

ther  than  an  ectodermal  origiu  Is  excluded.     Ami  It  is  not  clear 
\>ii>  chi  ita  free  from  hair  should  have  a  totally  «iiii>  -is  from  Hums 

bearing  hnir.     Boetroem,  who  has  made  exhaustive  studies  ol  this  subject,  also  *r?1 
inclusion,  and  I  believe  that  his  researches  demonstrate  Its  ootreetaeJB. 

j  184   Teratoid  cysts  of  a  more  complicated  structure  and  solid 
teratomata,  originating  ontside  the  reproductive  glands,  appear  in  the 
me  localities  as  the  simple  teratoid  cysts,  but  show  a  particular  predi- 
lection for  the  region  of  the  coccyx.     The  complex  character  nf  these 
cysts  is  shown  by  the  fact  that  cartilage,   bono,   fat,  mucous  glands, 
aversely  striated  muscle  fibres,  nerve  tissue,  and  tissue 
similar  to  that  of  sarcomata  and  carcinomata  may  be  found  in  the  cyst- 
wall.     Dermoid  cysts  may  also  contain  teeth,  and  even  ciliated  epithe- 
lial cysts.  ratomata  occur,  in  the  first  place,  in  the  form  of  hairy 
)»>1>jl>i  (in  the  cavities  of  the  oose,  throat,  ami  mouth)— that  is,  in  the 
of  polypoid  growths  which  are  covered  with  a  hairy  skin,  and 
which  are  made  up  essentially  of  fat,  but  which  may  also  contain  muscle 
fibres  and  cartilage,   bony  structures,   teeth,  and  cysts.     Then,  iu  the 
next  place,  tumor-like  growths,  of  the  most  complicated  structure,  may 
U  in  the  cranium,  the  neck,  the  lower  jaw,  and  by  preference  in 
the  coccygeal  region.     They  contain  the  most  diverse  tissues,  such  as 
connective  tissue,  fat.  cartilage,  bone,  gland  tissue,  muscle,  nerve  tissue, 
and  brain  ft i Instance,  as  well  as  ectodermal  and  ectodermal  cysts.     They 
farther   inclose  rudimentary  or  completely  formed  parts  of  the 
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body,  or  at  least  masses  which  can  be  readily  recognized  as  representing 
parts  of  the  body. 

The  complex  teratoid  cysts  and  solid  teratomata  are,  in  many  cases, 
to  be  regarded  as  local  disturbances  in  development  which  are  charac- 
terized by  the  fact  that  in  the  earlier  stages  of  embryonic  life  a  dis- 
placement of  tissue  or  a  separation  of  tissue  by  constriction  has  taken 
place  in  a  single  individual  (monogerminal  tissue-implantation ;  autoch- 
thonous teratomata).  Hairy  polypi  of  the  throat,  as  well  as  the  cystic 
and  solid  teratomata  found  at  the  base  of  the  skull  or  in  the  hypophysis, 
can  be  explained  by  assuming  that  a  dislocation  of  ectodermal  tissue 
has  taken  place.  If  teratoid  cysts  of  the  mediastinum  contain  cartilage 
and  mucous  glands,  the  presence  of  these  tissues  may  be  explained  by 
the  vicinity  of  the  trachea.  In  the  case  of  teratomata  in  the  region  of 
the  coccyx  the  manifold  character  of  the  growth  may  be  explained  by 
the  fact  that  not  only  portions  of  the  terminal  vertebra?,  of  the  pelvis, 
and  of  muscular  tissue,  but  also  remains  of  the  neuroenteric  canal,  of 
the  hind-gut,  and  of  the  medullary  tube  take  part  in  the  formation  of  the 
tumor.  It  is  also  possible  that  in  intracranial  teratomata,  as  in  simple 
dermoids,  the  basis  for  the  growth  is  furnished  by  embryonic  tissues 
which  have  been  displaced.  Then  besides,  in  these  growths  there  is  al- 
ways the  possibility  that  we  may  be  dealing  with  the  presence  of  a 
rudimentary  twin,  or,  in  other  words,  that  a  bigerminai  implantation  has 
taken  place;  and  such  an  assumption  is  warranted  in  all  those  cases  in 
which  the  teratoma  contains  completed  or  rudimentary  parts  of  the 
body,  or  tissue  formations,  which  cannot  be  explained  by  assuming  that 
at  the  spot  in  question  the  tissue  elements  of  a  single  foetus  have  under- 
gone displacement  (compare  §  153). 

§  135.  Teratomata  of  the  ovary  and  of  the  testicle  occur  partly  in 
the  form  of  dermoid  cysts,  and  partly  in  that  of  solid  tumors  in  which 
multiple  cystic  formations  are  present.  The  dermoid  cysts  are  encoun- 
tered chiefly  in  the  ovary,  while  the  solid  tumors  occur  more  frequently 
in  the  testicle. 

The  so-called  dermoid  cysts  of  the  ovary  form  rather  thick-walled 
cysts  which  vary  in  size  from  that  of  a  pea  to  that  of  a  man's  fist,  and 
which  are  filled  with  fatty  material  inclosing  pale  hairs.  At  some  one 
point  in  the  wall  of  the  cyst  there  will  be  found  a  projecting  ?nass  of  tis- 
sue, which  is  studded  with  hairs  and  often  also  with  teeth  (Fig.  334,  b,  c,  d). 
This  mass  of  tissue  varies  greatly  in  appearance  in  different  cases,  at 
one  time  being  provided  with  villi,  at  another  time  presenting  the  aspect  of  a 
tuberosity  or  of  a  shallow  elevation,  and  at  still  another  time  extending  like 
a  diaphragm  across  the  cavity  of  the  cyst.  The  uppermost  layer  of  this 
prominence  possesses  all  the  characteristic  parts  of  skin,  viz.,  hair-folli- 
cles with  hairs,  sebaceous  glands,  and  sweat  glands  (sometimes  showing 
cystic  degeneration) .  In  the  deeper  layers  are  found  other  tissue  forma- 
tions, such  as  cysts  and  tubules  lined  with  ciliated  cylindrical  epithelium, 
bone,  cartilage,  muscle,  brain  substance,  nerves,  mucous  glands,  and 
intestinal  mucosa,  as  well  as  pigmented  structures  resembling  the  rudi- 
mentary tissues  of  the  eye.  On  the  other  hand,  kidney  tissue,  or  liver 
tissue,  or  heart  muscle,  has  never  been  discovered  in  these  growths. 
The  ovary  alongside  the  dermoid  is  destroyed  or  else  only  traces  of  it 
remain. 

According  to  Wilms,  to  whom  we  are  indebted  for  the  most  laborious 
researches  concerning  these  growths,  ovarian  dermoids  cannot  be  ex- 
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plained  either  by  the  assumption  of  a  displacement  of  germinal  matter, 
<ir  l>\  tli.  assumption  of  an  inclusion  ufa  rudimentary  twin.  Thelattm- 
view  is  excluded  by  the  mere  fact  thai  in  about  fifteen  per  oent  of  the 
cases  dermoids  occur  at  the  same  time  on  both  sides.  Wilms  holds 
strongly  to  the  view  that  these  ovarian  dermoids  bxb  rudimentary  cm- 
or  rudimentary  parasites,  which  develop  Jrvm  a  single  ovum,  and  in 
support  of  this  view  he  points  to  the  facts,  first,  that  these  structure! 
uitani  the  constituent  parts  of  all  the  germinal  layers,  ami  second,  that 

the  formation  of  individual  constituent  parts    a  certain  uniformity 
prevails.     Thus,  for  example,  under  the  ectoderm,  which  projects  in- 
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ward  and  which  is  developed  to  a  much  higher  degree  than  any  of  the 
other  layers,  bones  are  found  which  we  are  warranted  in  classifying  as 
cranial  and  maxillary  bones,  and  also  at  the  same  time  brain  substance 
is  found  along  with  the  bones;  whereas  the  entodermal  tissues,  which 
remain  iu  a  rudimentary  condition,  form  the  outer  portion  of  the  tumor. 

Ovarian  dermoids  may  develop  at  any  period  of  life,  but  they  occur 
most  frequently  in  the  middle  period. 

Solid  teratomata  of  the  ovary  are  much  more  rare  thaa  dermoid 
cysts,  and  they  form  tumors  in  which  the  greatest  variety  of  tissue  forma- 
tions is  to  be  found.  These,  which  are  distributed  throughout  the 
growth  in  the  most  disorderly  manner,  comprise  epidermis,  epithelial 
pearls,  hairs,  sebaceous  glands,  sweat  glands,  tubules,  and  cysts  lined 
with  ciliated  epithelium,  acinous  glands,  connective  tissue  rich  in  cells, 
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adipose  tissue,  muscle,  cartilage,  and  bone — in  other  words, 

parts  of  all  the  three  germinal  layers.     In  rare  caseu 

thyroid  gland,  and  ■  rudimentary  brain  maybe  present      Wfh  - 

the  opinion  that  growths  of  this  character  have  d< 

ovum,  and  h<*  therefore  calls  these  teratomata  cmbryoia  tun 

Teratomata  of  the  testicle  occur  principally  in   form*  which  lit 
nibed,  according  to  their  structure,  as  adenoci, 

mlrnoiuuta,    chnwiiastirioiii'if" . 

some  cases  the  formation  of  cyst**  \\  it  h  thud  contents  is  a  marked  feature 
of  the  tumor  (Fig.  296);  in  other  oae  .id  <>nly  in  certain 

parts  of  tlm  growth;  and,  finally,  in  still  other  cases  the  tumor  is  en- 
tirely solid.     These  growths  sometimes  attain  the  si/.  bud. 
In  some  instances  they  are  congenital,  but  more  common]  \ 
in  adult  life  and  then  grow  rapidly. 

The  lining  of  the  cyst  presents  as  a  rule  the  character  of  emV  •! 
tissue,  but  in  mie  and  the  same  cyst  these  characteristics  p 
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(Fig.  835).     For  nrample,  at  one  point  thi  :agle 

cubical  epithelium  (Fig.  335,  h)  ther,  simple  cvlii 

hum,  b"tli  with  and  without  cilia     at   still  atmth 
in  hi>ers;  and  finally,  at  a  fourth,  pigment  epithelium 

I  vtodermal  epithelium  is  jiKsiut  onl\  in  Si  .unit  in 
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raora,  and  is  then  confined  to  a  few  groups  of  cells,  some  of  which  show 
i  ofoornified  epithelium:  then,  again,  it  may  be  entirely 
ent,  OT,  at  all  Brents,  in  the  case  of  large  tumors  it  cannot  be  demon- 


.  98b— Adtfimrhabdoiujonui  (teratotun 

of  miLsrlm:  >•.  glnn*!  tube. 
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1.  In  addition  to  oyata,  glands  which  produce  mucus  may  also 
be  found  in  these  tumors. 

Among  Hie  framework  substances  connective  tissue,  muoooa  tissue, 
cartilage  (Fig.  335,  >j,  h),  at  times  also  muscle  (Fig.  336,  "),  adipose 
tissue,  and  rarely  bone,  are  present. 

Wilms  holds  that  these  growths  also  are  embryoid  tumors — i.e.,  struc- 
tures which  are  composed  of  all  the  germinal  layers,  and  in  the  forma- 
tion ofwhich  fcjhe  entoderm  and  the  mesoderm  pla>  the  principal  part. 
Furthermore  he  believes  that  those  tumors  develop  from  a  simjfr  A vbwI 
-'//,  Other  authors  refer  their  origin  to  a  displacement  of  germinal 
matter. 

Dermoid  cysts  of  the  testicle  are  of  rare  occurrence.  They  develop, 
however,  as  often  in  children  as  in  adults.  In  their  structure  they  n>- 
semble  very  closely  the  ovarian  dermoids.  They  have  their  origin  in 
germinal  material  that  repreaentB  all  three  germinal  layers,  and  accord- 
ug  bo  Wilms  they  also  anould  l>e  looked  upon  a*  rtfcftaieittoiy paroei&ee 
chirk  have  originated Jrorn  a  tingle  sexual  ceJL 


Tii'-  researches  of  Wilms  were  carried  on  In  Bostroem'i  laboratory  la  GlesMn  on  I 
pry  larpe  amount  <-f  material,  Mid  the  results  of  the  study  of  individual  coses  of  tera- 
Did  tumors  of  the  reproductive  glands  agree  so  perfectly  that  the  hypothesla  advanced 
j  lii in  ami  Dostroem  concerning  the  origin  ol  these  tumors  ippeni  to  be  well  founded, 
nd  especially  so  in  regard  to  ue  theory  of  the  origin  ol  the  so-called  dermoids  in 
•pectto  the  "thi-r  mixed  tumors  of  the  reproductive  glands  the  assamption  ofedit- 
germinal  matter  cannot  entirely  be  discarded, 

K»j.in.  Duval,  Hinl  Deiberl  have  announced  similar  views  concerning  teratomata  of 
the  aexual  glands. 

Waldeyer  attributes  the  origin  of  dennoid«  of  the  ovary  to  germinal  epithelium,  mid 
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he  assumes  that  the  cells  of  the  latter,  in  their  character  of  undeveloped  egg*,  can  pro- 
duce further  products  in  the  direction  of  an  imperfect  embryonic  development. 

Pilliet  and  Costes  refer  the  origin  of  the  teratoid  tumors  of  the  testicle  to  a  further 
development  of  Home  ovarian  tissue  which  remains  at  the  hilits  of  the  testicle,  or  to  a 
development  of  the  remains  of  the  Wolffian  body  which,  although  forming  a  part  of  the 
testicle,  play  no  useful  part  in  its  physiological  work. 


\ 


CHAPTER  VIII. 


Disturbances  of  Development  and  the  Resulting 
Halformations. 

I.  General   Considerations    in    Regard    to    Disturbances  of    Develop- 
ment and  the  Origin  of  nalformations. 

After  tli<_*  union  of  the  sexual  elements  lias  taken  place,  the 
if  the  embryo  progrofltre  by  a  continual  division  of  nuclei 
and  cells.  Along  with  this  division  there  arise  in  an  orderly  manner 
;  il  groupings  and  differentiations  of  the  cells,  leading  to  the  forma- 
tion of  special  tissues  And  organs.  The  cell-proliferation,  as  well  as  the 
! opmeufc  of  the  individual  cell-groups  into  special  organs  and  parts 
of  the  body,  depends  upon  internal  causes,  and  is  controlled  by  charac- 
teristics which  the  embryo  has  received  by  transfer  of  inheritable  pater- 
nal or  maternal  characteristics  which  were  in  the  ascendant  at  the  mo- 
ment of  the  union  of  the  sexual  elements,  which  are  to  be  regarded  as 
the  carriers  of  inherited  characteristics.  It  follows  that  not  only  the 
characteristics  propel  to  the  species,  but  also  the  special  peculiarities 
of  the  individual,  are  predetermined  in  the  gafltt,  and  the  development 
of  the  embryo  proceeds  essentially  under  the  control  of  self-contained 
moulding  forces.  And  yet  this  development  is  not  accomplished  with- 
out an  influence  from  the  environment,  in  that  the  embryo  of  i 

ires  nourishment  from  the  maternal  organism,  and  is  exposed  to 

mechanical    influences  on   the    part  of   its   envelopes  and  the   uterus. 

30  influences  may  operate  to  modify  the  development  of  the  fotus. 

In  every  species  of  animal,  man  included,  the  bodily  form  and  the 

shape  of  the  organs  present  a  particular  tope,   which  experience  has 

shown  recurs  continually,  and  which  is  therefore  looked  upon  as  HarwaL 

If  there  are  departures,  more  or  less  marked,  from  this  type,  which  are 

I  to  an  abnormal  course  of  the  intra-uterine  development, 

the  condition  is  called  a  congenita!  malformation.     If  the  departure 

from  the  normal  build  is  wry  gnat,  so  that  the  affected  individual  is 

--ly  misformed,  it  is  spoken  of  as  a  monster. 

It  is  customary  to  use  the  term  malformation  to  designate  only  such 
anomalies  in  the  form  of  the  whole  body  or  individual  parts  of  it  as  pre- 
sent to  a  mere  external  inspection  rather  striking  departures  from  the 
normal.  It  is  nevertheless  entirely  correct  to  use  this  term  for  patho- 
d  conditions  of  intra-uterine  origin,  which  consist  not  so  much  in 
an  abnormal  change  in  form,  but  rather  in  a  partial  or  faulty  organiza- 
tion of  the  affected  part  or  organ. 

A  single  malformation  is  one  which  originates  from  a  single  indi- 
vidual, while  a  double  malformation  or  a  double  monster  is  one  which 
!-•  up  from  two  individuals. 
Malfonnationa 


INTERNAL   CAUSES    OF   MALFnRM  \TI> 


As  internal  causes  may  l>e  reckoned  all  such  lis  already  exist  in  tin 
germ,  so  that  in  the  development  of  the  embryo  abnormal  forms  triers 
spontaneously,  without  intervention  from  without.     When 
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formation  occurs  for  the  first  time  in  a  family  it  must 

orimary  gtrrn^wariaHon,    This  is  to  l>e  regarded  in  either  ox  two  wi^ 

then  may  have  been  mo  abnormality  <>f  oneorth 

nuclei  which  entered  into  union,  ox  khej  mai  i »< »t  1 1  have  bean 

but  from  their  union  a  variety  has  arjaen  which  fn»m  OUT   |  view 

is  to  be  looked  unon  as  pathologica]  <■  It  is  also  pos- 

diatnrbanoea  intneprooi  mndation  can  giv< 

variations. 

If  a  similar  malformation  has  air.  adj  I  ccnrred  in  a  par*  caee 

may  be  one  in  which  the  defect  has  been  inherited.     If  a  malt 
which  has  appeared  is  ■  peculiarity  which  was  not 
parents,  but  did  occur  in  remoter  ancestors,  while  it  was  wanting  in  the 
intermediate  links,  the  incurrence  is  spoken  of  as 

As  primary   germ-variations  we  find  the  very  sain-  nations 

that  occur  b\  inheritance;  in  other  words,  only  those  malfc  s  are 

inherited  that  have  originally  presented  themselves  as  primal 
rariations.     To  these  malformations  that  may  be  transmitted  bj  it 
fakXUM  belong  an  increase  in  the  number  of  tinkers  Of  !<>.■■ 
Item),  malformations  of  the  bauds  aud  feet,  abnormal  hairiness,  harelip, 
in   pathological  condition!  nf  the  nervous  as.   f<.i 

example,  fibromata  of  the  peripheral  nerves. 


EXTERNAL  CAUSES   OF   MALFORMATIONS. 
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Under  external  causes  of  malformations  the  first  to  be  considered 
are  jitrrinyji,  Vrt88V0rts  <lis(urh>-  the  SUppfyf  Of  OXj/'fru  cinl  iiounsh- 

im  /if,  and  injections. 

Jarrings  of  the  uterus  can  very  likely  directly  damage  tlie  egg  at  an 
•  -ark  stage.  At  a  later  stage  in  the  development  of  the  embryo  the 
damage  worked  by  trauma  is  probably  more  often  to  be  looked  upon  as 
the  result  of  a  tearing  loose  of  the  egg  and  bleeding  from  the  decidua, 
leading  to  malnutrition  of  the  egg.  It  is  evident  that  bleeding  from 
other  causes,  changes  in  and  contaminations  of  the  maternal  blood,  as 
they  occur  in  infectious  diseases,  also  disease  of  the  uterus  itself,  will 
have  a  detrimental  effect  on  the  developing  egg ;  \  et  all  of  these  condi- 
tions probably  lead  more  often  to  the  death  of  the  foetus  and  to  extrusion 
of  the  egg  Khan  to  the  development  of  a  malformation.  Infectious  dis- 
eases of  the  mother  may  be  transmitted  to  the  fretus  and  cause  there 
characteristic  disturbances.  An  abnormal  pressure  from  the  uterus  or 
the  membranes  ma}'  be  exerted  upon  the  embryo,  especially  when  the 
amniotic  fluid  is  in  small  quantity.  Deformities  of  the  extremities — as, 
for  example,  club-foot,  flat-foot,  and  club-hand  (Fig.  340) — not  rarely 
show  signs  of  pressure  having  been  exerted. 

From  the  anatomical  appearances  in  some  malformations  it  appears 
that  pathological  conditions  of  the  amnion  are  particularly  likely  to 
alert  a  damaging  influence  on  the  embryo,  and  may  give  rise  to  a 
variety  of  malformations. 

This  may  be  occasioned  by  abnormal  adlu  now  <>/  tltt  emfopQ  and  <<iii- 

as  well  as  by  pressure  >>/  the  ttmnion  upon  (in  embryonic  ructtnv 
Even  at  the  birth  of  the  child  bands  and  threads  of  union  can,  not  infru- 


-MalfonuatiHt)  ' 
f,  MU»ta»pnn  now  ;)•.<>,.  nv 

ip|>er  Juw;  ,i.  int. 
m  t<>  iuii  k  i-  a  furrow  by  tea  r-t  fame*. 


iu-4-ij  tiv  ftinnlnrte  n<lhe*Hntw  iio<i  pressure  (asynimelry  of  Itin  face). 

•niiuw  h^nvei'ii  I  clefts  In  rh>- 

llliiry  bOO0  WlUl  pTOntDCDt  lip ;  *.  ObttqUO  fuclul  QsMir--.  dOMdM 


<iuently,  be  made  out  (Fig.  337/*,  and  Fig.  338),  and  their  connection 
with  tin-  misshapen  portion  of  the  child  leaves  no  doubt  that  they  stand 
in  a  causal  relation  to  the  malformation.  Such  adhesions  may  give  rise 
to  Bevere  malformations  of  the  cerebral  (Fig.  337)  or  of  the  facial  (Fig. 
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338)  portions  of  the  head.  Not  rarely  p<  >rtions  of  t- uremities  are  snared 
off  by  threads  of  the  amnion  (Fig.  339)  and  may  !*>  completely  ampu- 
tated and  then  absorbed. 

How  far  these  connections  between  the  amnion  and  the  f  t& 

be  referred  to  a  primary  adherence  and  intergrowth,  and  how  far  to  n*  — 
nominations  of  later  occurrence,  is  as  vet  ■  moot  <juesti  |  birtE^^ 

tluse  connections  are  often  no  longer  visible  and  t  ted  lefciui^* 

presents  only  a  scar-like  appearance  I  Fig.  838), 

According  to  Dareste  and  Gcoffro\  St.  Hilaire,  an  abnormal  snog-  * 
ness  of  the  amnion  exerts  also  a  damaging  influence  on  the  embryo.  So  ' 
it  is  also  claimed  that  abnormal  tightness  of  the  cephalic  oep  of  the 


k\ 


\ 


no.  s*. 

I   hand  Mtmt*]  by  amniotic  Edh.«1oiw;    rtng-dogcr  nutml  off:  niliWi.-  am 
grown  to^UM'r  and  distort*!,    (Reduced  oimmUxUj.) 

I  rtuntrd  and  tnls»hapen  nr  ppmnm-  nog;  hand  tlallwwrt 

mil i  sunmng  >-i  Mi.-  Doraann.    it-dnmi  ooe-ohaj 

amnion  is  capable  of  ■—aflfffng  tin-  malformations  known  M  an.  in 

ooepnalia  (§  141),  cyclopia  (;;  141),  and  cebocepfc 

BDOepbaUa  (£  141)  ;  while  al>normal  tightness  of  the  cainl.d  oap  I  -  ads  to 
stunted  development  of  the  lower  extremities  (§  1  \~>).     Btfarchead 
also  phocomelia  (j  146}  to  picweiini  exerted  at  an  earl \  period.     Fii 

ta  which  occur  in  the  anterior  abdominal  and  thori 
are  associated  with  a  deficient  growth  of  the  amnion;  still  the 

titaon  is  <'ft<-n  not  so  much  tl  as  it  is  aconcoi 

malformation,  which  may  follow  from  a  variety  of  causes,  I  -obi- 

less  often  to  be  classed  with  the  spontaneous  or  primary  malformations. 

Th-  1  at  which  the  jfamftgfag  influences  exert  themselves  natur- 

ally varies  much,  and  so  also  does  the  extent  ige. 

earlier  the  damage  occur-  -ive  it  generally 

mations  in  the  more  restricted  sense  arise  mostly  in  the  first 
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months,  a  period  when  the  body  and  its  individual  parts  are  jtssuniing 
their  proper  forms.     Damage  to  fchefcEffos  at  a  later  period  oeeasinus 
9  which  in  appearance  care  more  nearly  allied  to  those  acqi 
birth. 

nie  malformations  are  typical — that  is  to  say,  they  always  reap- 
pear in  the  same  form;  while  others,  again,  are  entirely  atypical,  so 
that  often  the  most  astonishing  anomalies  of  form  arise.  The  latter  are 
\y  the  result  of  harmful  influences  operating  secondarily  from  with- 
out, while  the  former  may  be  regarded  as  chiefly  due  to  internal  causes. 
External  influences,  however,  may  also  cause  typical  deformities. 

iffroy  St.  Hilaire1  discard*  entirely  the  teaching  «>t  primary  abnormality  ol  liM 

I  Window),  and  attributes  arrests  of  development  limply  to  mechanical 

Panum  ■  agrees  with  him  In  general,  eltfacagb.  l<c  admits  the  possibility 

primary  abnormal  it, .     In  hens'  eggs  he  produced  malformations  by  temperature  varia- 

•  i  the  incubator,  and  also  by  rarnishing  the  shells.    Dareste1  made  similar ssperi- 

.  and  produced  deformities  due  to  izrestsol  development  by  netting  the  eggs  on 

end.  fa  temperature  above  »>    C.taad  also  by 

irregular  warming  ol  the  eggs. 

oently  L,  Gerlacti.  K'l,  Waryusky  Ricbtsr,  Houx,  and  Behnltaa  bars  ssg 
l  in  tins  direction,  sad  hi  t,  with  some  success,  to  produce  maiform 

i.y  localised  Influence  of  radiant  boat,  variations  ox  temper) 
the  eggs,  t  position,  injuries,  removal  of  a  portion  of  the  white  of  the 

ad  by  agitation.     Roux,  experimenting  on  frogs1  eggs,  found  that,  at* 
ti.m  ol  one  of  the  divisions  formed  by  the  primitive  etnas,  the  other  continued  itsde- 
to  the  formation  of  half  an  embryo,  demonstrating  that  the  portion  on  either 
the  primitive  streak  contains  within  itself  the  developmental  power  to  form  the 
ponding  half  of  the  body.     But  the  body-half  which  Is  wanting  may  l>e  Utter  re- 
lent development  from  the  undestroyed  half,  and  s  whole  structure  be 
_  that  a  half  contains  powers  to  produce  also  the  other  half. 
ri  men  ted  on  the  eggs  of  amphibia.     Tiny  normally  assume  a  posit  ion 
in  which  the  darkly  pigmented  protoplasm  of  lighter  specific,  gravity  lies  shove,  and  the 
r  clear  protoplasm,  rich  in  yolk  grannies,  lies  below.     Malformations  may  be  pro- 
by  placing  the  eggs  In  an  abnormal  position  and  preventing  their  resuming  the 

normal  position  :  and  the  degree  of  malformation  stands  in  direct  relation  to  i  >  | 

hich  the  attraction  of  gravity  makes  with  the  abnormally  placed  axil  of  the 
citing  the  egg  through  an  angle  of  I*"   in  the  two-cell  Man  s  doable  ma 
produced.     By  the  same  turning  in  the  eight-cell  stage,  development  Is  com- 
.  sapped.      All  this  Shows  that grav II  (her  influence  capahle  of  causing  dis- 

turbances of  development,  and  that  the.se  disturbancenari.se   from  displacements 
sequent  upon  a  sinking  of  the  heavier  and  a  rising  of  the  lighter  constituents  of  th 

ligations  by  <  I.  Hertwig  the  eggs  of  AxolotJ  when  kept  in  i  <>.:- 
ilution  of  sodium  chloride  undergo  a  patholo  Bent,   whli 

,1  nervous  system  in  the  region  of  the  head  and  bud 
Id  tints  appear  that  the  sodium-chloride  solution  affects  only  those  portions  of  the 
■in  which  are  in  the  process  of  changing  Into  ganglion  cells  ;  and,  as  a  result,  with 
Dtherwlss  normal  development,  there  maybe  a  loss  of  port  la  central  nervous 

systr 

the  production  ofs  malformation,  it  i>  manifest  that  the  damage  to  th 
must  not  be  too  severe;  otherwise  the  embryo  will  die.     Above  all,  the  activity  of  the 
eircolai  ratns  must  be  preserved.    If  the  embryo  dies,  it  le  either  expelled  from 

tier  with  the  membranes,  or  it  is  absorbed  while  the  membranes  continue 
for  a  time  their  development.     A  malformed  feet  us  cannot  sink  below  a  certain  mini- 
mum of  development  without  perishing  at  an  early  period,  unless  maintained  sj 
of  parasite  upon  another  fcetus  developing  at  the  same  time  (cf.  S  164). 


}$  137.     Single  malformations  may  conveniently  be  divided,  accord- 
ing to  the  sort  of  departure  which  characterizes  them,  into  fivL>  groups. 
As  arrests  of  development,  or  monsters  due  to  defective  develop- 

'"l!  rtic.  des  anomalies  de  ['organisation  ehes  rhomme  et  le« 

manx,"  Paris,  iftffi 

"Untersuch.  liber  die  Kntstehung  der  Missbildungen,"  Berlin,  lHf.o. 

sur  la  prodt  lee  monstruosites,"  Paris,  18TT. 
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merit,  are  classed  all  those  malformations  in  which  the  whole  or  a  pert 
of  the  body  is  abnormally  small  anil  poorly  developed  "*«i)t  and 

also  the  malformations  characterized  by  absence  01  H  r>  ureal  dwarn&g 

nesia,  aplasia)  of  individual  organs  or  parts  of  th 
class  belong  absence  of  the  brain  or  parts  of  it,  or  abnormal 
of  the  brain;  defects  in  the  septa  of  the  heart;  aba 
the  extremities,  etc. 

Where  parts  of  the  body  or  organs  are  normally  formed  bv  the  DI 
of  distinct  centres  of  development,  and  l>\  a  primary  or  secondary 
of  development  this  union  fails  to  take  place,  arrests  of  development  may 
show  themselves  as  6U/U and  rea\iplwatw>i*      Thus   impel 
ment  of  the  ] dates  forming  the  anterior  body-wall  gift  el 

the  median  line  of  the  thorax  and  abdomen;  failure  of  the  wa: 
processes  of  the  first  branchial  arch  t<  r  to  form  a  nnioi. 

intermaxillary  process  gives  rise  to  clefts  in  the  facial  i  I  th«* 

head.     Deficient  union  of  the  early  lateral  halves  of  the  female   geuit 
tract  results  in  more  or   less  extensive  dttplioation  of  the  ui«*r 
vagina. 

Where  at  an,  early  stage  the  l»eginnings  of  hro  organfl  lie  ID  prozil_ 
ity,  they  may  unite  so  as  to  produce  ,  rfiire  or  i 

two  organs  or  parts  normally  distinct.     Bo  it   may  happen  that  I 
neys  are  more  or  less  united,  and  the  eyes  in.i\   l» 
pletely  merged  into  a  single  organ.      Such  merging*  of  organs  a 
two  wjivs:  from  secondary  union  of  divided  orgi 
separation  of  two  organs  which  develop  from 

malformations  due  to  excessive  growth,  or  monsters  due  to  c> 
sive  development,  are  character!  i  tim<  B  b\  tl  i 

individual  parts,  sometimes  by  multiplication  of  their  number.     A 
tremity  Of  a   portion  of  a  linger  may  attain  an  abnon 
giant  growth),  or  the  whole  bodv   maj   l»e  included  in  tl 

oral  giant  growth),    The-  camples  ol  increase 

of  Dembeze      A  multiplication  of  the  number  of  parte  occurs  no! 
the  glauds  of  the  the  spleen,  the  suprarenal  capeoles,  ai, 

fingers.    In  the  case  of  glandular  organs,  if  additional  onea  oceiu 
are  usually  called  tupernttmtrory  organ*  |  Net*  uorgt 

Malformations    occur,   also,   through    an   abnormal   disposition   of 
parts  {moiisint  per  fabricam  alieitam).     Under  this  head  are 

in  anomalies  of  the  thoracic  and  abdominal  orgai 
acterixed  le,  ona  of  t.  ..1  also  in  part  I 

change?  in  relatione  between  individual  parti.    In  this  class 

the  transposition  of  the  organs  of  the  tie  Ulomen,  or  of  1 

the  same  time  {situ*  h  Various  tiveforn. 

in  the  hear!  and  great  vascular  trunks  may  also  be  classed 
more  properh  these  conditions  should  be  looked  upon  as  arrests 
imieut. 

'nth  Bonpoi  malformations  i>  eauaed  le 
in  unusual  situations  and  the  persistence  of  fecta  I  structures,  as  already 
spoken  of  in  g|  133  and  1 

Finally,  a  fifth  group  includes  malform  \hibitiug  a  mixture 

of  the  sexual  characteritics,  subdivided  it  "ml  fait* 

ditet.     True  hermaphn  tdites  j>osses8  both  a  male  and  a  female  >. 
gland.     False  hermaphrodites  are  unisexual  but  the  remainder 
sexual  apparatus  does  not  correspond  to  the  gem 
i^  a  simultaneous  formation  of  organs  I 
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the  female.  A  part  of  these  malformations  are  arrests  of  derelop- 
;  others  are  to  be  regarded  as  cases  in  which  from  the  original  bisex- 
il  embryonic  formation  the  organs  of  both  sexes  have  attained  develop- 
ment, whereas  normally  the  structures  characteristic  of  one  sex,  instead 
of  developing,  dwindle  away  and  persist  only  in  a  very  rudimentary 
form. 


186.   Double  monsters  faonatora  duxMcia)  are  instances  of  a  dupli- 
of  the  whole  body  or  of  parts  of  the  body.     The  twins  are  always 
the  same  sext  and  are  mostly  united  together  at  corresponding  parts 
>(  the  body.     The  duplicated  parts  exhibit  sometimes  equal,  sometimes 
inaqnal  development;  in  the  latter  case  one  of  the  parts  is  dwarfed  and 
ip]  .ears  as  a  parasitic  appendage  to  the  well-developed  individual.     This 
permits  a  subdi vision  into  an  equal  and  an  unequal  form  of  double 
monster. 

All  double  monstttt  OOmeJrom  a  single  e<fj,  ami  (hrcfojt  from  a  stnyle 

Several  views  of  the  origin  of  double  monsters  may  l>e  entertained, 
st,  it  may  be  supposed  that  two  embryonic  areas  arise  in  the  wall  of 
a  single  blastodermic  vesicle,  which  grow,  impinge  one  on  the  other,  and 
blend  to  a  greater  or  less  extent.  A  second  possibility  is  the  formation 
within  a  single  embryonic  area  of  two  primitive  streaks  and  two  medullary 
gr<  »■  >v  '-s,  which  either  remain  separate  or  partially  merge  one  into  nnothi  i . 
A  third  case  would  be  one  in  which  the  primitive  streak  was  unfile,  but 
the  medullary  groove  was  double  either  in  a  part  or  in  the  whole  of  fa 
extent.  Finally,  it  may  I  >e  that  a  duj  >lication  takes  place  at  a  later  period 
of  development^  and  then  affects  only  individual  parts. 

In  all  of  the  above  possible  modes  of  duplication  the  duplication 
kes  place  by  a  double  formation,  at  a  certain  stage  in  development,  of 
,  part  that  is  normally  single.  In  the  first  instance  the  duplication  dates 
ton  the  period  of  formation  of  the  embryonic  area;  in  the  rest  it  begins 
rithiu  the  embryonic  area*  In  the  first  three  instances  it  affects  the 
ill  the  body-axis,  in  the  fourth  it  is  confined  to  such  as  do  not 
ie  in  the  body -axis. 

To  explain  the  formation  of  double  monsters,  it  is  essential  to  BUp- 
ose  a  duplication  of  parte  of  the  blastodermic  vesicle  or  of  the  embn  - 
io  area.     The  only  question  is  how  far  it  may  be  possible  for  a  doulv- 
that    has    already    taken     place    to    disappear    by    a    subsequent 
blending.     Thus,  if  th  two  entirely  distinct  embryonic  areas,  it 

lay  be  asked  whether  only  separate  homologous  twins  can  arise,  or 
whether  a  merging  can  take  place  at  an  early  stage.     From  the  observa- 
tions and  experiments  on  this  subject  it  may  be  uecepted  without  ques- 
tion that  embryonic  areas  which  are  already  in  the  process  of  develop* 
*  can  merge  together. 

Ucation  qf  the  embryonic  beginnings  In  a  tingle  ntonwetcte 

as  yet  link:  uiuU-n*t I.     l"l  <nppo.se*  iliat  by  an  abnormal  Impregnation  of  the 

urn  b>  two,  throe,  oi  more epergtRtogoa  double  and  mnhiplo  moatt  .  but  other 

observations  (Born)  Indices  Impregnated  by  two  or  more  spermatosoa  do  not 

•  Marehand,  the  duplication  of  the  embryonic  beginnlngi  li  to 
mdltione  existing  within  the  ovnm  previous  to  fertilization  Of  to 
karaeter  of  tin-  fertilization.    Wiedemann  inclinei  to  the  view  that  the  origin  of 
•  Me  moiisier  dau-s  from  the  moment  of  impregnation  and  is  due  to  the  imp: 
f  ova  containing  two  blastodermic  vesicles  by  two  spermatozoa. 
In  reoesl  il  experiments  have  been  made  in  the  production  of  d<- 

i  i  in, i is     They  wen  l  by  Geruch,  0,  Srlmltze,  and 
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Born.  Gerlach  produced  double  monsters  (anterior  duplication)  from  hens1  eggs  by 
varnishing  them  before  incubating,  and  leaving  only  a  Y-shaped  spot  in  the  region  of 
the  primitive  streak  free.  Schultze  produced  double  monsters  by  turning  frogs'  eggs 
through  an  angle  of  180'  (cf.  §  136).  Born  succeeded  in  uniting  together  portions  of  the 
larvae  of  amphibia,  not  only  of  the  same  kind,  but  also  of  different  species  and  families 
(rana  esculenta  with  bombinato  rigneus  and  with  triton).  From  all  these  experiments 
the  conclusion  may  with  certainty  be  drawn  that  double  formations  may  be  produced 
from  a  normally  constituted  egg  through  secondary  influences,  and  that  neighboring 
embryonic  elements  may  merge  and  grow  one  into  the  other. 


II.  Special  ilalformations  in  Han. 

1.  Arrests  of  Development  in  a  Single  Individual.  * 

(a)   Arrest  in  the  Development  of  all  the  Embryonic  Elements. 

§  139.  Arrest  in  the  development  of  all  the  embryonic  elements 

manifests  itself  in  two  ways.  If  the  disturbance  is  very  marked,  farther 
development  becomes  impossible,  and  the  embryo  either  dies  at  once  or 
it  becomes  stunted  and  after  a  certain  time  perishes.  If  the  disturbance 
is  not  so  great  a  normally  formed  fcetus  develops,  but  it  remains  small 
and  weakly — in  other  words,  a  dwarf  is  formed  (nanosomia  or  micro- 
somia). 

When  a  foetus  dies  it  is,  in  the  majority  of  cases,  expelled  from  the 
uterus  along  with  its  membranes  (abortion).  In  the  earliest  periods  of 
development  the  embryo  may  disappear  by  absorption.  The  mem- 
branes are  usually  expelled ;  but  they  may  also  remain  for  a  time  and  suf- 


FiG.  3tl.— IYvtion  of  a  mole,  presentinjr  the  form  of  a  bunch  of  grapes.    (Natural  sfaej 

fer  further  changes.  Most  frequently  they  form  flesh-,  thrombus-,  or 
blood-moles— fleshy  masses  consisting  of  the  membranes  and  blood- 
clots.  The  clots  form  the  chief  bulk,  come  from  the  placenta  materaa, 
and  are  often  the  cause  of  the  death  of  the  fcetus.  In  the  case  of  the 
so-called  grape- mole  (Fig.  341)  the  villi  of  the  chorion  or  of  the  pla- 
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undergo  an  enormous  dropsical  swelling,  as  a  result  of  which 
ma  of  the  villi  expand  t<»  bladder-like  structures  held  togethei 
lelieate  connecting  strands.     In  this  process  the  solid  portions  of  the 
connective  tissue  are  thrust  apart  by  fluid  and  eventually  undergo  lique- 


1 
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2' >wu>  »fi»r  u-jniiiunu'  ill  prvsnancy.i    Extra-uterine  pregnancy  caused  *»v  embryo  tirmkiiur 
i  raDopUn  tone Into abdominal  ltdrd.) 

specially  in  the  central  portions.    The  epithelium  ol  the  villi 
bees  proHferation,  in  others  dropsical  degeneration. 
The  death  of  a  foetus  in  an  advanced  stage  ol  development  results, 
rided  it  he  not  expelled,  in  the  formation  of  a  lithopcedion.    This 
>st  frequently  in  eases  of  extra-uterine  pregnancr,  in  which  the 
b  ;in  abnormal  site,  as  in  the  peritoneal  cavity,  in  b  Fallo- 
tobe,  or  in  an  ovary.    If  a  foetus  bo  placed  di»*s  ut  sucii  an  advanced 
"f  development  that  it  cannot  be  absorbed,  it  may  be  carried  In  the 
rnal  organiam  foT  wars.     Not  infrequently  its  form  is  perfeotlv  n- 
!       342),  and  the  whole  foetus  Becomes  enshrouded  in  an 
In  other  eases  the  foetus,  in  the  emu 
averted  into  a  partially  fluid  mass,  which  contains  the 
as  well  as  fat,  choleeterin,  and  pigment,  and  is  inclosed 
i  a  fihrons  capsule.     Usually  lime  salts  are  deposited  in  the  Dew-formed 
ale,  SS  well  as  in  the  foetal  elements  that  remain. 
All  "f  these  fnrtns  are  included  in  the  term  lithopaediun,  hut  lhr\  are 
subdivided  nnder  three  heads  (K  lichen  ineister).     Tin    frntiis  inn 
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mummified,   but  easily  shelled   out   bom   calcified   membranes  ilitio- 
celuvhoe).    Or  thefoBfoa  may  become  idfarant  ftt  a  number  d  \*i\nt» 
with  the  membranes,  and  later  these  poii 
remaining    parte    undergo    mummification     {lUhoctlypho^ 

n,  the  membranes  may  rupture  aud  the  fuetas  U«  di  I  free 

into  the  peritonea]  cavity,  and  later  become  encrusted  with  liiij- 
(Uthoptedwn  in  the  narrower  sens 

Drdiagto  observation  u  emhrjro  mi  to  one  reason  or  another can 

h  >i>inciit.  and  >> 

.it  takes  place  at  the  approach  "t  <!■  tin  i*  a  >m«t  ••*llln 
of  the  central  aerroua  ayatesa,  which  leadi  mitiesof  the  head.     I 

become  Infiltrated  with  wanderinf  cells,  which  make  the  KmmUrlos  brtwten  tasonjew 
vagiie.    The  whole  embrro'Deeomea  eof I  and  dark,  and  the  eoperflclal  eooflftnai 

lutimt. 

(b)  !■  Canal  at 

'em. 

I  140.   Deficient  closure  of  the  vertebral  canal  leads  to  the  malfof 
mations  known  as  rachischisis  or  spina  bifida.    Whei 
witolnal  canal  is  broad  so  that  at  the  bottom  of  the 
th«>  vertebra  are  seen  covered  by  membrane  the  condition  is  usoallt 
called  rachiachws.    Where,  at  the  site  oi  the  delect,  then  is  a  sac  which 

trades,  the  malformation  is  usually  called  inoreoor* 


. 
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tt<i.  StiL-CnuiionKliterhM*,  Willi  u-ul  a\~ 
Imvular  •  kin-Ilk--  in/mn.  tin-  •|iliuil  furrow  wttli  n  il.iiruU'  euveluputpla  water).    SfptoutarduUr 
•ml  »Uorteuli)kf  <t  il><  »  \\\.t 

bifida  cystica;  thoajgh  to  this  formation  the  name. 
;i\  also  be  applied. 
In  rachischisis  totalis  (AoforacAwcAtfts,  Fii^.  343)  the  l< 
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PARTIAL  RACHISCHISIS. 

a  shallow  groove  open  posteriorly,  and  usually  covered 
ouly  by  a  thin,  transparent  membrane;  though,  111  rare  cases,  there  are 
rudiments  of  spina]  cord  in  the  form  of  whitish  bauds  and  Hues  [total  or 
nydia). 

The  delicate  membraue,  which  Hues  the  furrow  and  rests  upon  the 
dura  mat  iug  the  b  -the  ventral  portion  of  the  pia  mater 

spinalis.  A  part  ol  the  nerve-roots  may  have  undergone  development 
aud  lje  seen  springing  from  rudiments  of  spinal  cord  or  from  spinal 
ganglia. 

Partial   rachischisi-  racMechieis)  involves   usually  the  sacro- 

lumbal- or  the  upper  cervical  region,  while  the  intermediate  portions  of 
the  vertebral  column  are  sel- 
dom the  seat  of  malformation. 

Tli"    dorsal  snifaoe  of  the 

vertebral  bodies  whose  arches 

remained    rudimentary 

H  istlj   OOVered  by  a   mass 
■Ivety  red  tissue  (Fig,  344, 

c)  (tod  Recklinghausen)  dosed 

in  by  a  delicate  internment; 
though  the  amount  of  this  tis- 
sue may  be  ven  small,  or  mas 
be  wanting.  External  to 
ue-mass,  which  is  doI 
Sobers  equally  abundant, 
and  which  decreases  at  the 
>mes  usually  a  deli- 
cate, transparent,  vascular 
skin  (Kg.  344,  i  l  ;  next,  a 
zone  of  skin  with  an  epider- 
but  somewhat  thinner 
than  the  normal  skin,  and  often 
bearing  abundant  hairs  (Fig. 
344,  /');  then,  finally,  conns 
the  normal  skin. 

The  Boii  red  tissue-mass  (c) 
lying  in  the  median  line  is  the 

intent  of  the  malformed 
spinal  cord,  aud  is  an  .x- 
tr-'iii»'ly  fasonlar  tissue,  con- 
taining   often     more   or   less 

abundant   parti   Off  the  spinal  cord,  as  nerve-fibres,  ganglion-cells,  and 
■cells,  and  is   therefore  appropriately  called  area  meduMo-vasctdooa 

•u  Recklinghausen). 

Tli  tlullo-vasculosa  is  sometimes  a  continuous  tissue;  some- 

times it  is  scattered  in  patches  and  bands,  and  forms  only  a  delicate 
web.  The  cranial  as  well  as  the  caudal  extremity  of  this  median  area 
may  end  in  a  distinct  furrow,  designated  respectively  as  the  cranial  and 
the  caudal  polar  furrow  (Polffrube— -von  Recklinghausen)  (a\  d\  An- 
teriorly this  is  next  to  the  spinal  cord  (6);  in  lunibrosacral  rachischisis 
it  is  connected  caudally  with  the  filum  teiminale.  The  tegument  on 
which  the  area  lies  is  ouly  the  pia  ]Uatert  which  also  continues  into  the 
red  zone  spoken  of  above  (c),  which,  being  corered  also  with  epithelium, 

designated  as  the    ■""  rritJtf /,>-*,  msa  (von  Recklinghausen).     The 
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prominent  zone  bordering  this  and  covering  the  rudiments  of  the  pos- 
terior vertebral  arches  (/),  is  formed  of  cutis  and  is  known  as  the  zona 
dermatica. 

On  the  ventral  side  of  the  pia  mater  that  forms  the  covering  of  the 
defect  is  a  cavity  (  g),  bounded  on  its  deeper  side  by  the  dura  mater  and 


Fig.  345.— Spina  bifida  sacralis.  (After  Frorlep  and  FSrster.)  Girl  of  nineteen  years,  born  with  a  tumor 
the  alze  of  a  pigeon's  egg  over  the  upper  sacral  and  lower  lumbar  regions,  which  enlarged  from  the  sixth  year 
on,  while  at  the  same  time  club-feet  developed. 

the  external  layer  of  the  arachnoid ;  so  that  this  space  is  in  reality  the 
ventral  portion  of  the  subarachnoid  space,  and,  as  is  normal  with  this 
space,  is  crossed  by  the  ligamentum  denticulatum  (i)  and  the  nerve- 
roots  (A,  hX  which,  in  the  region  of  the  area  medullo-vasculosa,  lose 
themselves  in  the  pia-like  tissue. 

Spina  bifida  cystica  or  rachicele  (rachischisis  cystica)  occurs  in  three 
types :  myelomeningocele,  meningocele,  and  myelocystocele.  According  to 
its  site  we  may  further  distinguish  a  cervical,  a  dorsal,  a  lumbar,  a 
lumbo-sacral,  and  a  sacral  spina  bifida.  In  general  a  spina  bifida  is 
characterized  by  the  development  of  a  fluctuating  tumor,  which  is  in 
most  cases  visible  externally  behind  the  spinal  column  (spina  bifida  pos- 
terior); but  instances  also  occur  in  which  the  sac  projects  anteriorly 
from  the  spinal  canal  (spina  bifida  anterior),  and  others  in  which  it  is 
too  small  to  be  visible  externally  (spina  bifida  occulta). 

riyelomeningocele  occurs  most  often  as  a  spina  bifida  Iwnbosacralis 
and  forms  usually  a  tumor,  at  birth  varying  from  the  size  of  a  nut  to 
that  of  an  apple  and  after  birth  increasing  in  size,  in  the  region  of  the 
lower  lumbar  and  upper  sacral  vertebrae.  It  is  covered  either  by  smooth 
or  scar-like  skin,  or  may  be  without  any  skin  on  its  summit  and  there 
clothed  by  a  reddish,  mucosa-like  tissue  (area  medullo-vasculosa).  The 
portion  devoid  of  skin  may  be  drawn  in  like  a  scar.  In  rarer  cases  there 
may  be  no  external  tumor  (spina  bifida  occulta),  the  site  of  the  cleft  being 
indicated  only  by  a  heavier  growth  of  hair  or  by  a  depression. 

On  opening  the  sac,  which  is  composed  of  the  arachnoid  (Fig.  346,  e) 
and  pia  (/,/,),  while  the  dura  (g)  does  not  reach  to  the  dorsal  portion 
of  the  sac,  one  sees  that  the  lower  end  of  the  cord  (&,)  is  drawn  outward 
and  that  the  cavity  of  the  sac  is  crossed  by  nerve-roots  (i,  it).  Occa- 
sional nerve-roots  (A)  may  also  spring  from  the  column  of  the  cord  as  it 
courses  through  the  sac. 

According  to  these  findings  there  is  an  accumulation  of  fluid  in  the 
meninges,  a  hydromeningocele  (hydrorrachis  externa  circumscripta), 
which  is  combined  with  a  prolapse  of  the  spinal  cord,  a  myelocele.  At 
the  site  of  the  protrusion  the  vertebral  arches  are  defective,  and  this  de- 
fect may  reach  as  far  as  the  hiatus  sacralis.  Smaller  defects  may  involve 
only  one  or  two  vertebrae. 

Dorsal  and  cervical  myelomeningoceles  are  much  rarer  than  those  in 
the  lumbo-sacral  regions.  The  deficiency  in  the  vertebral  arch  is  usually 
confined  to  one  or  two  vertebrae.     The  cord  here  is  involved  in  the  me- 
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ningocele  in  so  far  that  portions  are  drawn  outward  in  the  form  of  a  band 
or  a  cone. 

H ydromeningocele  spinalis  arises  from  a  hernial  protrusion  of  spinal 
arachnoid,  caused  by  a  circumscribed  collection  of  fluid  in  the  subarach- 
noid space.  It  may  occur  at  the  upper  end  of  the  spinal  column,  when 
there  exists  a  cleft  of  the  superior  cervical  vertebra?,  together  with  her- 
nia of  the  brain  in  the  occipital  region.  Most  frequently,  however,  it 
occurs  in  the  sacral  region,  and  here  the  hernial  protrusion  takes  place 
either  through  a  defect  in  the  vertebral  arches  and  vertebral  bodies,  or 
through  the  hiatus  sacralis,  or  between  vertebral  arches,  or  through  iu- 
t'-rwrtebral  foramina.  In  most  cases  the  dura  has  no  share  in  the  for- 
mation of  the  sac;  but  views  differ  on  this  point  and  some  authors  (Hil- 
debrand  i  describe  a  dural  sac.  By  a  progressive  accumulation  of  fluid 
the  sacs  may  attain  a  very  considerable  size.  Small  meningoceles  may 
remain  concealed  in  the  deep  tissues. 

In  accordance  with  the  direction  the  hernia  takes  we  may  distinguish 
ingocele  posterior  and  a  meningocele  anterior,  the  Latter  taking  place 
rough  a  defect  in  the  bodies  of  the  vertebra*  (rocAucAteti  tsnUfrior)» 
A  myelocystocele  or  hydromyelocele  (jtyringomvelocele)  has  its  origin 
in  an  expansion  of  the  central  canal  of  the  spinal  cord,  M  a  result  of 
which  a  more  or  less  considerable  portion  of  the  cord,  together  with  its 
conneetiYB-tfasiie  envelopes,  becomes  a 
•  tumor.  The  dura  is  wanting  in 
the  portion  of  the  sac  which  has  pro- 
truded outside  the  vertebra?. 

inn  to  von  Recklinghausen, 
the  wall  of  these  sacs  is  formed,  in  the 
q,  of  the  spinal  membranes,  but  is 
lined  on  the  inner  surface  by  a  cylindri- 
cal epithelium,  and  has  at  some  part  of 
inner  surface  an  area  medullo-vascu- 
— usually  on  the  ventral,  seldom  on 
e  dorsal  side,  Corresponding  with  this 
uclition,  the  nerre-roots,  if  they  are 
r -s.-nt,  s|>ring  mostly  from  the  ventral, 
leldom  from  the  dorsal  wall  of  the  sac. 
Tie-  cavity  itself  is  crossed  neither  by 
bands  nor  by  mr 

Myelocystoceles  occur,  in  the  major- 
at  eases,  in  conjunction   with   lateral 
ts  of  the  vertebral    canal,  and    have 
idency   also    to   be   combined   with 
is  and  asymmetries  of  the  Ixxlies  of  the 
'.  leading  often  to  shortening  of 
>■  trunk;  sometimes   aftecting  only  the 
and  sometimes    including 
lso    the    lumbar     region.       There     is 
ten,  also,  eestrophy  of  the  bladder,  intestine,  and  alxlominal  cavity. 

•celes  are  mostly  covered  only  by  the  outer  skin,  but  are 
-  concealed  deep  down  in  the  soft  parts.     Tl  fnrther- 

ore  Im^  combined  with  meningoceles,  producing  myelocystomen  in  go- 
bs. 

tses  of  rachisohisis  there  is  sometimes  a  division  of  the  spinal 
rd  into  two  pmrts  (diastematomyeliajj  usually  where  the  rachischisis 
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is  total — that  is.  where  generally  only  rcaiiments  of  spinal  cord  are  in- 
dicated. Where  there  is  partial  rachischisis  such  divisions  are  rarer ; 
bat  the  separate  cords  are  more  fully  developed,  and  the  fibrous  and 
bouy  euvelopes  may.  at  the  beginning  and  end  of  the  cleft,  send  dividing 
septa  between  them.  Cases  occur  in  which  each  cord-half  shows  an 
HL^sliaped  area  ot  jcray  matter. 

The  viiHwvHtm  uf  wchiaMris  is  to  be  referred  back  to  agenesia  and 
by  poplasia  of  the  medullary  folds,  which  should  form  the  medullary 
groove  of  the  vertebral  arches;  and  the  agenesia  of  the  spinal  cord  is 
also  to  be  referred  back  to  the  very  earliest  period.     Whether  it  be  a 
v^uestiou  of  primary  agenesia,  already  predetermined  in  the  elemental 
germ,  or  whether  damaging  influences  from  without,  perhaps  toxic  sub- 
stances 'Hertwt&K  pressure  from  without  or  growing  in  of  membranes, 
may  have  secottdartiy  checked  development  or  destroyed  parts  already 
formed,  it  is  in  most  cases  difficult  to  determine;  yet  the  symmetrical 
distribution  of  the  arrested  development  tends  to  support  the  former 
vie*. 

In  cases  of  jpuM  bifida  with  hernial  protrusion,  the  local  defects  in 
the  (*oi*ft  txrtofowl  cvhmn  and  the  deficient  development  of  the  dura  mater, 
which  is  usually  wanting  at  the  site  of  the  protrusion,  are  to  be  regarded 
as  the  primary  defects.  The  growth  of  the  sac  may  be  explained  by 
eoa*c*sti*e  and  inflammatory  transudation,  and  relics  of  inflammatory 
changes*  as  thickenings  and  membranous  adhesions,  may  even  sonie- 
tiaies  be  demonstrated  in  the  pia. 

In  ttheearUe»t  embryonic  period,  the  medullary  groove  is  formed  by  the  development 
on  either  *id*  of  the  median  line  of  wall-like  elevations  of  the  ectoderm.  By  converg- 
u*£  growth  of  these  elevations  the  medullary  groove  is  closed  and  formed  into  the  neural 
canal  'thereupon  the  masses  of  cells  (primitive  vertebral  plates)  lying  at  the  sides  of 
the  ne*l>  formed  canal,  form  an  envelope  about  it,  which  gives  rise  in  the  first  place  to 
a  membranous,  non-articulated,  vertebral  column.  This,  at  the  beginning  of  the  second 
month*  becomes  studded  with  discrete  cartilaginous  elements,  from  which  in  the  course 
vH  the  further  development  the  vertebral  bodies  and  arches  are  formed,  while  between 
thvtu  appear  the  intervertebral  discs  and  the  vertebral  ligaments.  The  development  of  the 
s\M«iW£>uou«  vertebras  is  not  completed  until  the  fourth  month,  and  until  then  the  dorsal 
oovviiu*  of  the  neural  canal  consists  of  the  united  portions  of  the  membranous  vertebral 
sshuuiu.     'Che  cartilaginous  vertebne  are  replaced  in  the  course  of  development  by  bone. 

,V*  'o  'ho  origin  of  myelocystoceles  and  myelocysto meningoceles,  one  cannot,  ac- 
cotdtn£  u»  von  K\vhliti#hautf«tt.  ascribe  as  a  cause  either  the  persistence  of  a  connection 
bviwwu  the  neural  canal  and  the  epi blast,  or  an  excessive  stretching  of  the  medullary 
t*oow  *all  through  beuding  of  the  axis  of  the  embryo.  According  to  him,  the  myelo- 
v\.xuvv!v  tx  a  Uvik'ieut  growth  iu  the  long  axis  of  the  vertebral  column,  characterized 
.w»*lomicall>  l»>  shortness  of  the  column,  by  failing  of  vertebrae  or  portions  of  vertebrae, 
U\  \v»sv'..»tu«u  of  bo»t>  wedges  trout  the  bodies  of  the  vertebrae,  and  by  unilateral  defects 
tit  iho  .uvhv*.  Che  neural  canal,  then,  pursuing  its  normal  development,  becomes  too 
i\u»H  im  -ho  wavbml  canal,  undergoes  in  consequence  curling  or  kinking,  and  there  1b 
*  iviuUiKv  u»  ,*  vsuu.U  protrusion  at  the  point  where  the  bend  is  sharpest.  Marchand, 
vu  i  ho  oihei  hand,  holuH  that  this  hypothesis  does  not  fit  all  cases,  and  Arnold  also 
ht*tv\VA  thai  iho  cau«*l  ivlatious  between  arrests  of  development  in  the  muscle-plates 
md  w»  tchm!  oivntcuui  ou  the  one  hand,  and  those  of  the  neural  canal  on  the  other  hand, 
nV  t4.n  voi»utui,  but  that  a  variety  of  disturbing  influences  may  give  rise  to  one  or  more 
■1  itu.no   Mutual  iv*. 

VwojvUh*  u»  O,  Kertwi*.  the  ordinary  spina  bifida  is  an  arrest  of  development 
u  ^  iuU  u'  iijvu  a  iKMuall>  prevented  closure  of  the  primitive  mouth  cleft. 

:[  i  U  fauHy  tfevetopmetit  of  the  cranial  vault  and  the  associated 
lumlKUtsv  to  th*  d*v*Wpa*#«t  of  the  brain  lead  to  the  malformations 
uh i<-h  uo  Uviuiod  Kt*niiiMKhi#i&%  (KTfMiio,  hemicrania,  microcephalus,  anen- 
.  »/'.'ht,*»  .,    .:«..« -i /'.Wf<«t,  uti*yxncitphah*9%  and  cephalocele, 

\s  t«tiUa  Jtuvt  hvmkrania  or  cranloschisis  are  the  results  of  an  agene- 
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sia  <>r  hypoplasia  of  thebo&j  and  membranous  portions  of  the  cranial 
vault,  which  lias  either  arisen  as  a  primary  disturbance  of  growth,  or 


[{educed 
time-bait.) 


M&»  < "mill.*-  Ill-Is  Willi  exenit'p&alllL 


has  been  caused  bj  harmful  external  influences,  damaging  the  primitive 
ral  elements. 
In  aorania  both  the  bony  portion  antl  the  skin  of  the  cranial  vault 
uiting  (Fig.  847  and  Fig.  849)  almost  entirely;  the  surface  of  the 
-f  the  skull  is  covered  only  by  a  skin-like,  vascular  tissue. 
If  the  defect  in  the  cranial  vault  is  extensive  enough  to  include  also 
the  arches  <>['  the  vertebra,  there  is  produced  the  condition  known  as 
craniorachtschisis  (Fig.  343).     In  this  case  the  spinal  column  is  mostly 
shortened  and  bent,  the  head  in  consequence  being  drawn  sharply  back- 
ward and  the  face  turned  upward.     When  the  eyes  bulge  out,  owing  to 


3 


S 


r'.  -P»rtlal  ageuerin  of  the  lwnw-«  of  the.  milium  In  '""jWff     o.  Ueftrt;  /i,  occipital  poni..n  .f 
skull;  ..  pariatal  boat ;  <i.  frontal  »«»n<'-    fjtadtaeafl  oofrSfttu) 

Lent  development  of  the  forehead,  the  malformations  resemble  frogs 
In   li'inierania  the  flat  bones  of  the   cranial  vault   have  undergone 
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more  or  less  extensive  developinen  t  (Fig.  £49,  and  form  a  crwflil 

cavitv ,  which  is,  however,  of  small  capacity,  inasmuch  M  the  rt  it  boa* 
of  the  vault  are  elevated  but  a  short  distant-.'  above  the  base  of  the  skull. 
If  the  bones  of  the  vault  which  have  undergone 
but  feeble    development   yet    unit*-   with    oue 
another  afstt  the  nor- 
mal  manner,   than  is 
produced     a      simple 


Tia.  SSo.    n 

dps 

mkrocephalus.     This  may  be  aln-a.h  present  at  bin 
pfodttned   later  by  insufficient  derelopmeiH  <-f  the  skull. 

nini;i  and  bemioraiiia  are  often  associated  with  total  anencepfcalu* 
and  tli*'  bate  of  the  skull  is  covered  onlj  b\  a  vascular,  skin-like 

maaa,  eompoaed  of  a  oonnectire  tissue  rich  in  U..<><l-veseela,  moatlj 
spotted  with  hemorrhages  amd containing  either  no  brain  subeta: 
oob  undeveloped  rudiments  (area  can  bro-vam  >  <!<■■■ 
Iu  other  instance!  Hie  meninges  contain,  besiil 

tdand-like  remnants  of  the  medullary  pi.  I  «A 

mi  anbatanoa,   which   usually  protrudes  through  the  <1»  •  '\\* 

cranial    vault,   causing  exencephalus   (Fig. 
hernial  masses  an  aitnei  covered  b>  onJ>  a  soft  m»*ml 
the  meninges,  or  they  mai  have  also  a  covering  of  skin. 

With  Hii.-n.r.'ph.ilu  .  micrencephalus,  that  is  an  abnor- 

mal siualliH  ss  of  th<- brain.     Either  there  i^  a  general  lack  of  di 
in.ni.  ox  special  parta  axe  vaoting, 

When»  the  cranium  is  in  general   pn>p«rlv  closed,  but  presents  par- 
tial deficiencies,  portions  of  the  cranial  contents  ms  :i  t 
term  of  ■  hernial  sac,  and  it  is  bene                            hernia  one 
cephalocele  (Fir             md  Fig.  361).     I 
mann),  or  deficient  resistance  of  tin                           auial  env< 
tloubth                 Ih    the   primary  <                      ndheaJOTM  <«f  Ihi   DMntejg 
wiih  the  amnion  'St.  rulaire)  ma                                            .tracrani 
[lortion  of  th<-  sac  the  dura  mater  is  lacking    Mus< 

The  size  of  the  protruding  sac  varies  great         D  may  be  so  a 

bo  be  f onnd  only  bj  careful  examinati  [l  nmj  be  so  lai>; 

approaoh  the  brain  in  volume     When  accumulation  <-f  t' 
subarachnoid  space  has  caused  only  the  arachnoid  and  pi 
tbt  tun  meningocele;  when  nbetauci 

i  meninjco-encephalocele.     A   protrusion  of  braii 
without  aeeumulation  of  fluid  is  called  iin  encephalocelc  ;  if  ti 
inv:  bmin-si]  o Kntainfl   part  of  a  feUtricle  filled  with   I 

called  a  hydrencephaloccle. 

These  brain-hernias  appear  mostli  in  tie'  occipital 
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fufis)  closo  above  the  foramen  magnum  (Fig.  350)  ami  at  the  root 

<»f  the  nose  [hernia  cyTwipUalis).     In  the  latter  region  it  may   involve 

re  especially  the  frontal  bone  (hernia  tKtsofrvniaXia,  Fig*  861),  *u-  the 

ethmoid  (Amtui  noa^efAinoitfait*)  or  tho  lachrymal  Dana  (Aernia  naeo- 

More  rarely  hernias  mriir  at  the  Bides  of  the  skull  {hem 
tnfrnilfs)  or  at  the  base  (Acrwire  Iki.s<>Uh\.    The  latter  may  bulge  toward 
the  nasopharynx  (Aerntd  Bphtnophoryngea^  or  theinhits  (Aemta  spheno* 
orbitalis)  or  the  sphenomaxillary  fossa  (aertwa  mh&wincu£ulari$). 

Marked  stunting  in  the  development  of  tlie  anterior  of  the  three 

cerebral  vesicles  may   leave  the  cerebrum  single  (St.   Hilaire's  cycUfi- 

r  cychcevhalia),  while  at  the  same  time  a  deficient  separation 

otthe  ocular  vesicles  takes  place,      When  the  stunting  is  very  marked, 

1\  ■  tingle  eye  may  be  formed  in  the  middle  of  the  forehead,  or  there 

may  be  two  united  together  and  lying  iu  a  single  orbit  (Fig.  352) ;  and 

this  malformation  is  called  cyclopia  or  synophthalmia,  and  arrhinen- 

cephalia  (Xvundrat).     Tho  nose  is  also  stunted  (Fig.  352),  being  present 

ly  as  a  ontaneons  tag  attached  above  the  eye  and  devoid  of  bony 

foundation  (eihmocephaha). 

When  the  eyes  are  separate,  yet  abnormally  close  together,  the  nose 

in  general  may  be  normal,  but  at  the  root  it  is  v.-i  \  small  {oebocepkalia). 

In  the  severer  forms  of  the  malformation  the  ethmoid  and  the  nasal 

septum  may  be  wanting,  and  the  upper  lip  and  palate  may  be  cleft  in 

the  median  line,  or  laterally  on  one  or  on  both  sides  (Kundrat).     In  the 


<( 


W 


1 
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Khnlmtu  niicrostomus  opened  by  a  frontal  section  »vlewed  from  be. 
i  \.m!t:  <■,  diim  muter;  <l,  tentorium;  e,  arachnoid:  ', 
' <ni in, consisting  m«-rvh  >>t  i  thin-walled  sae  covered  with  j>ht  mater;  <j,  tmueUi.il 
>re:»rulaac:  h,  subarachnoldsiuce  tiehiud  ttie  cerebral  sac;  t,  cavity  of  tin-  cerebral  sac,  cotn- 
mbaraobnoid  apace  o v  the  .nlmved  transverse  fissure ;  k,  section  through  the  corpora 
ma  ;  J,  section  through  the  cerebellum :  m, "the  atlun.    i.  Knur-flftluj  natural  |1 

milder  forms  the  forehead  is  merely  reduced  in  size  and, pointed  like  a 
*edge. 

In  the  severest  grades  of  these  mal formations  the  cerebrum  consists 
icupj  big  more  or  less  of  the  cranial  cavity  and 
filled  with  a  clear  fluid;  where  t lie  sac  does  not  lie  against  the  cr 
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wall  the  intervening  apace  )■-  taken  up  by  thii<l  distending  the  subaracl 

uoiil  spare  (A),     In  tuihlcr  instances  only   iti«livi«lu;il 

brain  are  wad  ting  in  development,  thosp  mostly  affected  being  I 

tory  nerve  and  olfactory  bulk  the  corpus  onUoscun,  b  pert  of  Um  cmm^— 

lutions,   etc.     The  optic  thalami  ere  often   Uetided   togeti 

chiasms  end  optic  traits  ma j  be  either  wanting  or  preeeni     The< 

pom  qnadrigeauna  (if),  the  pone,  the  niedullu  oblonj 

bellum  (7)  are  usually  Unaffected 

Spinal  coed  and  brain  devi  kip  Eton  the  neural  canal.     In  tin*  pot 
the  brain*  the  neural  oeael  ohsngw  ;•'  aneei  i  vesicles. 


I >r  i  iiur  vptk- 
the  j«vs- 


1m 


anterior  of  the  three,  the  forebrain,  ihroww  out  from  it*  lateral  j*-: 
natrln,  while  the  middle  portion  grows  forward  sad  upward  and  dlvld 
snospfaalon  and  Ike  IhsJameooaphalon.    Fiom  tin 

la  Btriata,  the  corpus  calloBiuu,  and  the  fornix       1 
enoepl  formed  the  optic  thalami  and  the   floor  ol  the   third 

second  oerebral  vesicle  or  mesencephalon  farms  the  corpora  qusdtigei 
third  divides  Into  epsnocphalon  and  BaetenoephaVoa,  Cromwhioh  an 
the  oerebeUtnu,  and  the  medulla  ob 

The  cerebral  portion  of  the  neural  canal  bee  i  bral 

l.  which  form  the  membranous  primordial  skull.     Tin 
Change  to  cartilage  in  the  till  month.     In  the  third  month   I- 

of  the  base  and  the  membranous  vault  l>.  tj. 

According  tni,    s  d  I'.innm 

■northed  to  an  atooonal  accumulation  of  fluid  In  tin  'roeejUUshst, 

occurring  before  the  I  D    este  and  l  *j  and  point  out 

that  in  acrania  the  bam  ol  the  ekul]  is  mostly  bulged  Inward,  aenes  kc  not  proaaod  opw 

ward  ;  and   they  look  for  the  cause  of  acrania  in  u  j 

without  (Perls)  and  osonsd  by  the  In  the  amnion  !• 

Ing  the  development  of  the  cranium.     Lebedeff  look  ■  rani  a  In  an  ab- 

norniallv  sharp  heading  of  tin-  body  of  the  embryo,  which  lie  conn 

pbVlic  end  of  the  embryo  grows  abnormally  in  Ins  longitudinal  ai  -  >«e  uv 

cephalic  covering  lag*  l-clnnd  in  its  development 
By  the  nharp  bending  the  change  of  the  D 
thought  to  be  prevented,  or  Uie  canal  after  it 
could  be  explained  also  the  ab  the  brain  sswi  -•  trgummt*  sail 

ilium      The  cystic  formations  iu  tin 
the  skull  Lebedeff  would  have  formed  from  the  folds  o  1  tin 

:  in  and  then  bSCODM  lUSTCd  off. 

Hertwii;  tli ink-  it  iMwaible  that  <  «1  or 

seoreted  from  the  wall  of  the  uterus,  maj 
I ;  Is  rery  probable  that 

■he   illfllK 

elopment  of  Hkull  and  brain   vei  > 
ibnuM  probably  be  looked  upon  m  i  primary  amnesia  a 

»u  the  genu. 

|fo#bmoJfcmj  a/fai  , 

I  142,  The  development  »>f  the  face  is  subject  not  iuft 
diatarbanoes  leading  t<i  more  or  leas  marked  malf 
appear  alone  or  b<«  oombined  with  malformationa  of  the  cranial  pi 
of  the  head.    When  the  frontal  prooeea  and  I  «ooonm  of 

thent-t  hranohial aroh  remain  in  an  entirely  nidi  r  arv 

more  or  less  completely  destroyed  by  pathological  processes, 
present  at  the  sit<-  where  the  face  slmuM  be  merelj  a  rorfii 
(apro5opia  and  schlstoprosopla),  whirl)  mai  <>r  maj  not  be  «-•« >n i ^ 
with  tnalfbrmationfl  ol  the  nose  ami  o 

Bnt  nu.ro  frenuent  than  these  large  defects  are  smaJ  ulv- 

irnstbeHp,  tin-  alveolar  prooeea  of  the  upper  jaw,  the  upper  jaw 

ami    the    hard   ami    soft    palates    (theilo-^natho-palatoMrhisU). 
malformation  estnbli-  mmunicatiou  Utw««en  the  moutl 
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nasal  canty  (Fig,  864).  The  hard  palate,  where  it  abuts  against  the 
vomer,  is  cleft  in  the  median  Hue  where  it  meets  the  soft  pallid.  In  the 
.  -dlar  process  oi  Hie  Dppes  jaw  the  cleft  runs  between  the  eye-tooth 
and  the  Literal  ineiBor,  or  between  the  lateral  and  central  incisors.  The 
malformation  may  be  bilateral  or  unilateral,  primary  and  hereditan 
secondarily  acquired,  one  of  the  causes  of  the  Latter  condition  being  am* 
oioiic  adhesions  (Fig.  337}. 

Frequently  the  cleft  involves  only  special  portions  of  the  region 
above  mentioned,  aa  the  upper  lip  (Aore^p,  labium  lepormum},  or,  what 
Ifl  rarer,  only  the  hard  or  only  the  soft  palate.  The  mildest  degree  is 
indicated  b  ok  or  a  cicatricial  Um  m  Me  Up,  or  by  a  bifisrcaHon  >■/ 

tin  at- nil. 

Prosoposchisis  (Fig.  338,  e)  is  the  term  applied  to  a  cleft  running 
obliquely  from  the  mouth  to  an  orbit.     It  is  usually  associated  with 

malformations  of  the  brain. 
Morian  distinguishes  three  va- 
rieties. The  first  commences  on 
the  upper  lip  as  a  harelip,  passes 
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into  tie  >  noetril,  thence  around  theala  nasi  toward  the  orbit,  and  may 
extend  even  beyond  the  orbit.  The  second  variety  begins  likewise  in 
the  region  of  a  harelip,  but  extendi  outward  from  the  nOM  toward  the 
orbit.  The  third  varieh  extends  from  the  corner  of  the  month  outward 
through  the  cheek,  toward  the  canthos  of  the  eye,  and  divides  the  su- 
perior maxillary  process  externally  to  the  canine  tooth.  A  from 
ch ft  of  the  cheek  also  ..reins,  coursing  from  the  corner  of  the  mouth 
toward  the  temporal  region. 

Hedian  facial  clefts  also  oocnr,  and  may  involve  the  noae  and  up- 
I>er  jaw,  and  also  the  lower  jaw,  or  even  extend  as  far  down  as  fchs  st<  i- 
num.     With  this  malformation  the  tongue  may  also  l»e  cleft  (Wolfler). 

All  of  the  above-described  cleft*  may  lie  confined  to  small  portions  of 
1  mentioned,  and  may  also  attain  various  depths. 

When  the  inferior  maxillary  process  of  the  first  branchial  arch  is 
tardy  in  lie  development,  the  inferior  maxilla  becomes  also  imperfectly 
developed,  and  may  be  entirely  wanting,  producing  the  malformations 
known  as  brachygnattiia  and  ajenathia  (Fig.  355),  and  the  appearance 
presented  is  as  if  the  lower  half  of  the  face  had  been  cut  away  ;  the  ears 
times  so  close  to  each  other  as  to  tou<  BQitUy  the 
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superior  maxillary  processes  are  also  imperfectly  developed,  and  fre- 
quently the  ear  is  misshapen. 

Malformations  of  the  mouth,  as  abnormally  large  size  (macrostomia) , 
abnormally  small  size  (microstomia),  closure  (atresia  oris),  and  duplica- 
tion (distomia),  are  all  rare. 

When  the  embryonic  external  branchial  clefts  or  internal  branchial 
pockets  fail  in  part  to  close,  fistula}  opening  either  externally  or  intern- 
ally, or  closed  cysts,  remain.  The  former  condition  is  called  fistula 
colli  congenita.  The  mouths  of  the  external  fistulas  are  generally 
found  at  the  side  of  the  neck,  more  rarely  approaching,  or  actually  in, 
the  median  line;  those  of  the  internal  fistulaa  open  into  the  pharynx, 
trachea,  or  larynx.  Frequently  slight  remains  of  the  branchial  pockets 
form  merely  diverticula  of  the  latter  organs.  The  fistulse  are  mostly 
clothed  with  a  mucous  epithelium,  sometimes  ciliated,  originating, 
therefore,  from  the  visceral  branchial  pockets— according  to  von  Kosta- 
necki  and  von  Mielecki,  mostly  from  the  second.  In  rare  cases  a  com- 
plete branchial  fistula  is  found,  having  both  an  external  and  an  internal 
opening. 

The  branchial  cysts  which  arise  from  the  branchial  pockets  are 
sometimes  clothed  with  mucous  membrane  (ciliated  epithelium),  are 
filled  with  fluid,  and  receive  the  name  of  hydrocele  colli  congenita ;  some- 
times they  are  lined  with  an  epidermal  covering,  contain  masses  of  epi- 
dermal cells,  and  are  therefore  reckoned  among  the  atheromata  and  der- 
moid cysts.  Arrests  in  development  of  the  anterior  end  of  the  branchial 
arch  (mesobranchial  field)  and  in  the  region  of  the  third  branchial 
pocket  (the  site  of  origin  of  the  thymus)  and  branchial  cleft  may  lead 
to  the  formation  of  dennoids  in  the  submental  region,  at  the  root  of  the 
tongue,  and  in  the  mediastinum.     (Compare  §  133.) 

The  face  and  neck  are  developed  in  part  from  a  single  embryonic  rudiment,  in  part 
from  paired  rudiments.  The  latter  are  represented  in  the  branchial  or  visceral  arches 
growing  from  the  lateral  portions  of  the  base  of  the  skull  ventrally  in  the  primitive 
throat-wall.  The  single  rudiment,  called  the  frontal  process,  is  a  prolongation  down- 
ward of  the  base  and  vault  of  the  skull,  and  is,  in  fact,  the  anterior  end  of  the  skull. 
Between  tho  individual  branchial  arches  there  are  at  a  certain  period  cleft-like  depres- 
sions or  branchial  pockets. 

The  frontal  process  and  the  first  branchial  arch  form  the  borders  of  the  great  primi- 
tive mouth,  which  has  a  diamond  shape.  In  the  course  of  development  the  first  branchial 
arch  sends  out  two  processes,  of  which  the  shorter  applies  itself  to  the  under  surface  of 
the  forehead  and  forms  the  upper  jaw,  while  from  the  lower  and  longer  one  the  lower 
jaw  develops.  The  frontal  process,  which  forms  the  anterior  border  of  the  mouth,  pro- 
duces a  wide  and  long  forehead  and  then  pushes  on  two  lateral  processes,  called  lateral 
nasal  processes.  By  further  differentiation  of  the  central  portion  of  the  frontal  process 
the  septum  narium  is  formed,  which,  by  means  of  two  spurs  called  the  inner  nasal  proc- 
esses, produces  the  borders  of  the  nostril  and  the  nasal  furrow.  The  lateral  nasal  proc- 
esses are  the  lateral  portions  of  the  skull,  and  develop  within  themselves  later  the 
ethmoid  labyrinth,  the  cartilaginous  roof,  and  the  sides  of  the  anterior  portion  of  the 
nares.  At  a  certain  stage  they  form  with  the  superior  maxillary  process  a  fissure  run- 
ning from  the  nasal  furrow  to  the  eye,  and  called  the  lachrymal  fissure. 

The  mouth  is  at  first  simply  a  great  cavern,  but  is  soon  subdivided  into  a  lower  and 
larger  digestive  and  an  upper  and  smaller  respiratory  portion.  This  is  done  by  the  de- 
velopment, from  the  superior  maxillary  processes  of  the  first  branchial  arch,  of  the  plates 
which  are  to  form  the  palate,  and  which  begin  in  the  eighth  week  to  unite  with  one 
another  and  also  with  the  lower  edge  of  the  nasal  septum.  The  union  of  these  lateral 
plates  to  form  the  palate  begins  anteriorly  and  progresses  backward. 

The  union  of  the  contiguous  surfaces  of  the  frontal  and  nasal  processes  with  the 
superior  maxillary  processes  forms  the  cheek  and  a  continuous  superior  maxillary 
border,  from  which  are  developed  later  the  lip  and  the  alveolar  process  of  the  upper  jaw- 
bone and  the  intermaxillary  bones,  while  the  nose  develops  from  the  frontal  process. 
The  intermaxillary  bones  are  formed  as  two  entirely  distinct  symmetrical  bones,  but 
unite  early  one  with  the  other,  and  both  with  the  upper  jaw-bones. 
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(<Jj  I  Thoracic  Cavtttda,  and  the  .1 

i  143.  The  construction  of  the  body -form  from  the  flat  embryonic 
1  1>\  a  turning  over  aud  drawing  together  of  the  layers  at 
the  periphery  of  the  embryonic  area,  so  that  they  lx-eome  transformed 
two  tulies,  one  of  which  is  the  abdominal  wall,  the  other  the  ali- 
mentary canal. 

The  infolding  of  these  layers  takes  place  at  the  cephalic  and  caudal 
♦  Ik  ;  <11  as   at     the 

sides;  and  as  these  folds 
approael  i  006  anot  her 
fi  i  -in  all  directions,  those 
which  ST8  to  form  the  ab- 
dominal wall  produce  a 
tube  whose  interior  finally 
communicates  only  at  the 
parietal     mnbilicuB,     by 

iii.aiis  of  S  tubular  pro- 
longation, with  tin*  oavitv 
of  the  extra-embryonic 
portion  of  the  blastodermic 
membrane.     While   these 

latex*]  and  ventral  walls  of 

the  embryo  are  being  thus 
fanned]  within  the  body 
the  intestinal  furrow  closes 
I  tul a-  which  is  in 
communication  at  only  one 
point — namely,  at  th 
oaral  umbilicus  (within 
the  above-mentioned  oom- 
muuicatiou  of  the  abdomi- 
nal cavity) — with  the  cav- 
ity of  the  umbilical  vesicle, 
the  channel  between  the 
two  U'iug  called  the  om- 
.  phalomesenterie  duct. 

The  omphalomesen- 
teric duet  becomes  oblit- 
erated in  the  sixth  week. 
The  complete  closure  of  the  abdominal  cavity  follows  in  the  eighth  week. 

Arrests  of  development   in  the  formation  of  the  abdominal   wall 
may  take  place  at  various  points  and  be  more  or  less  marked.     They 

aost  frequent  in  the  region  of  the  umbilicus,  where  the  olosn 
the  alxlominal  cavity  occurs  latest.  When  faulty  development  of  the 
abdominal  wall  at  this  point— leaving  the  abdominal  cavity  closed  over 
■  greater  or  less  area  only  by  peritoneum  and  the  covering  of  the  um- 
bilical oord  i  the  amnion) — gives  rise  to  hernial  protrusion  over  this 
area  [Kg,  856),  the  condition  is  called  omphalocele,  hernia  funiculi 
umbilicalis,  or  umbilical  hernia.  The  remnant  of  the  cord  is  situated 
either  on  the  summit  of  th«»  protrusion  or  at  one  side,  and  is  more  or 
shortened. 


' 
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Fig.  35fl.-U>nu»   funk-till   iimbilu-alb. 


(Two-tblnla  tumnal 


UMBILICAL   HERNIA. 

The  anterior  abdominal  walls  mav  entirely  or  almost  fail  |o  unite— 
conditions  which  are  railed  fissura  abdominalis,  gastroschisis  com- 
pleta,  and   thoracogastroschisis.   and   are  characterized  by  the  uiuk 


^ 


•ft;,  -rtmir*  abdomlnto  h  rmam  wrtiwrta*,  in  » irtrt  eighteen  dv%  ■  u-r  at  t:»*  it* .  fc. 

iNTiioneum  ;  «,  1>Iiu1iI«t:  </,  small  blunder -<-:i\  It v  coaiixiaed  of  Ibc  trigune;  <,  U 
lul-iii  minora. 


veloped  alxlominal  coverings  not  having  been  separated  from  the 
uiou,  but  running  into  it.     Tin-  greater  bulk  of  the  abdominal 
thou  lie  in  a  ano  composed  of  peritoneum  and  anuiic 
nemo  may  U>  wanting  also.     The  ambilical  cord  is  also  often  wanting, 
and  the  umbilical  vessels  run  to  the  placenta  without  joining  one  an- 
other. 

1  ailuiv   of  fa   eh.'st-wall   to  close   is  called  thoracoschisis. 
baartj  covered  with  the  pericardium  or  entirely  fr<< 
through  an  opening  in  the  cardiac  region.     This  oondil 
ectopia  cordis. 

When  lli<"  failure  to  elo-  ilitied  In  the  sternal  r  ■  is  called 

fissura  .sterni.    This  mai  involve  the  w]  art  of 

it  j   it  Jiia\  a  licet  only  the  D0H6S,  nr  it  may  affect  t 

When  the  urinary  bladder  prolapses  through  a  cleft  In  the  aki 
nal  wall,  the  condition  is  known  as  ectopia  vesica?  urinaria;. 

ci.-fts  of  the  abdominal  wall,  whether  total  d.  are  not  infre- 

quently complicated  by  clefts  of  tie-  parts  lying  Ixdiiud  tl 

When  a  cleft  of  the  lower  abdominal  wall  is  combined  with  a 
cleft  "f  the  bladder  als<>,  s<»  thai  the  poeterior  wall  of  the  bladder 
trodee  through  the  abdominal  opening  'I 
called  fissura  or  ecstrophia  or  inversio  vesica?  urinaria?.     4S 
the  pelvic  girdle  and  the  urethra  ai  latter 

trough  'Fik'-  :{-">".  t)     The  ecatropfc  ud 

implicated  with  fissura  genitalis  and  epispadias. 

Whoa  an  abdominal  fiat  abdominal  fi  ierwi 

ecatp-i'li-  of  the  bbtddc  d  with  fie  intesT 


MALFORMATIONS    OF   THE    KXTMKNAL  GENITALIA. 
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the  condition  is  called  fissura  abdominal  is  intestinal  is  or  vesico-in- 
testinalis.  The  intestinal  fissure  is  situated  in  the  cn?cum  or  in  the 
lining  of  the  colon,  and  the  mucous  membrane  of  the  intestine  pro- 
trudes in  the  same  manner  as  the  posterior  wall  of  the  bladder;  and 
hence  it  is  called  ecstrophia  or  inversio  intestini. 

If  the  omphalomesenteric  duct  does  not  undergo  its  norma]  atropln  , 
SB  appendix  of  intestine,  called  Hecket's  diverticulum,  remains.  This 
diverticulum  proceeds  from  tho  outer  surface  of  the  i^nt,  having  generally 
the  appearance  of  a  glove-finger,  and  either  ends  Mindly  or  is  attached 
al  the  umbilicus,  sometimes  being  dilated  at  the  soda  It  may  be  ad- 
herent in  the  umbilical  ring,  and  its  mucous  surface  may  protrude 
(ectopia  iitfrsinti,  adenoma  umbilicale) .  In  very  rare  cases  a  cyst  lined 
with  mucous  membrane  is  found  in  the  abdominal  wall  (cyst  of  the  rihl- 
lui'   duct). 

Umbilical  hernia  and  clefts  in  the  upper  part  of  the  abdominal  wall 
ften  combined  with  craniorachischisis,  while  ecstrophy  nf  the  blad- 
det  and  intestine  is  often  combined  with  uiyeloev  stocele;  and  vou  llcck- 
linghauaen  regards  the  two  malformations  as  bearing  some  relation  to 
each  other.  Large  abdominal  clefts  are  furthermore  often  associated 
with  lordotic  or  scoliotic  curvatures  of  the  spinal  column. 


-  om  of  the  External  Genitalia  and  vf  Part*  bttangino  '<•  the  Ann!  Hrnnm, 
'/  Arrested  Developnu 

I  1 14.  Malformations  of  tho  external  genital  organs  may  l>e  asso- 
ciated with  malformations  of  the  abdominal  wall,  the  bladder,  and  the 
internal  genital  organs,  or  they  may  occur  without  these  associations. 
Total  absence  of  the  external'  genitalia  may  be  the  only  defect,  but  it 
usually  forms  <>nly  a  part  of  a  more  extensive  malformation  of  the  parts 
of  that  region,  and,  as  a  rule,  is  associated  with  defects  in  the  internal 
genital  organs  (Fig.  360). 

A  dwarfed  condition  of  the  penis  is  not  ran,  and  win  n   it  exists 


1 

ftbe  organ  presents  externally  a  more  or  less  close  resemblance  to  a  cli- 
toris. It  is  usually  associated  with  hypospadias,  the  urethral  opening 
being  beneath  the  glans,  the  body,  or  the  root  of  the  penis  (Fig.  3-58), 


r«o.   088.— Hypospadias,  MBOclatol   with  a  stunted  penis.     (Tteducerl  an* 

f..iirtli.) 


ric    3W.  —  Epl«|mdJia. 
(AfU-r  AhlMrl.i 
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or,  iii  extreme  cases,  behind  the  scrotum  (hw 

The  same  degrees  ol  bj  pospadias  ma 

mal,  being  due  simply  bo  ■  more  of  loss  complete  covering  ol  the  sexual 

furrow  bom  which  the  urethra  normally  develops. 

Epispadias  (Fip.  359)  is  the  term  applied  to  the  condftJ  uck 

the  urethra  opens  apon  the  dorsal  aspect  <>f  the  penis,     It  1*  lesseuoj* 

mou    than    hypospadias,    ami    result* 
fn>m  an  incomplete  <»r  retarded  do> 

iu.K'  of  the  pelvic  cavit 
acter  that  the 
anal  ami  a  genital  portio 
Sometimes  1 1  >  *  *  two  penile  ball 
i  separate,  with   or   wit 
strophy  of  the  bladder  or  an  iu< 
ire  of  the  abdominal  <-a\;' 

Hypertrophy  of  the  prS|HSTf     - 
ol  rare  occurrence.     If   i 
the  preputial  opening  is  associated 
it,  ami  the  prepuce  cannot  be  poshed 
back  i'\cr  lbs  glana,  it  is  custom  • 
speak  of  the  condition   as   an  h>p«r- 
trophic  phimosis.      Entire   absence  of 
the  prepuce  i 
more  frequent. 

Deficient  development  of  the  scro- 
tum  is  usually  associated  with  reten- 
tion ol  tic  m  the  abdominal 
ity  or  in  the  inguinal  canal,  m 

sternal  genitals  to  look  like  I 
uf  the  female— a  result  which  is  In 
ened  when  the  penis  is  small  or  ill  ta- 
ped. 

In  tin-  temak  the  clitoris  and  the 

labia  majora  and  minora   may  be  de- 
ficiently developed  ;    epispadias  and   hypospadias  may  also  c* 

i  associated  with  eestrophy  and  incomplete  closure  of  th<*  a  I    I 
'  Fig.  357).    In  hypospadias  a  part  ol  the  posterior  wall  of  the  urethra 
toting  and  the  urethra  opens  more  or  less  widelj  into  the  vagji 
The  urethra  may  be  absent  in  either  sex  (Fi  ung 

females  tin*  bladder  may  open  directly  into  the  vagina. 

Urethral  atresia  can  also  occur  in  either  sex,  and   r.  suits  from  a 

tocnl  defsotife  development  or  an  obliteration  of  the  orifice.    An  ao 
oumnlatzon  ol  urine  maj  in  t!i«'s«*  cases  cause  extreme  dilal 
bladder  (Fig.  'MM). 

An  abnormal  narrowness  of  the  urethra  maj  exist  in  a  portion  ol 
its  coins.-  or  throQghoDi  its  whole  extent.  Its  lumen  may  be  com- 
ptomised  l»>  an  hypertrophy  of  the  eolUonlns  fHfiwinsJI 

Occasionally  the  urethra  opens  by  multiple  on/fee*,  and  aoi 
there  is  a  Mind  canal  iu  the  glans  penis,  Lying  beside  the  normal  urethra. 

Atresia  ani  simplex  is  a  term  need  I  a  condition  in  which  the 

anus  is  dosed  and  at  the  same  time  the  bowel  well  developed.     It  may 

aiis.-  fr.nn  B  failure  of  the  ectoderm  to  fold  in  at  t"!  r  it  may 

rank)  that  a  cloaca  already  HUBg  outwardly 

closed  by  snbaeqnent  adhesion. 


•ol  a.,  urethra 


**>.    '  ,  m.|.i.  •• 

■ 
i|«niltntr  <■'  iU«.     In  u u« 

I 


MALFORMATIONS    OF   THE    EXTREMITIES. 
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If  the  rectum  does  not  end  directly  above  the  anal  skin,  but  higher 
op,  there  is  beside  the  atresia  ani  also  an  atresia  recti,  a  malformation 
which  may  occur  also  when  the  anus  is  fully  developed. 

When  there  is,  together  with  absence  of  the  anus,  also  an  arrested 
lopment  "f  tin-  vagina]  wall,  which  sin  mid  grow  downward  between 
the  sinus  urogenitalis  and  the  bowel  and  unite  with  the  perineum,  there 
remains  a  persistent  cloaca  in  which  the  sinus  urogenitalis  and  the 
termination  of  the  bowel  unite.  In  other  cases  are  found  fistulous 
communications  between  the  rectum  on  the  one  hand,  and  the  blad- 
der ,.r  urethra  (in  boys)  or  the  vagina  or  uterus  on  the  other  hand 

Uittisi'i  ani  rrsi'iyifis.  Uretkralis,   rtujiudlls,   uivfina). 

In  rare  casts  <>f  anal  closure  the  bowel  may  communicate  with  tli<- 
outer  world  by  external  fistula?  in  the  perineum,  the  scrotum,  or  the 
sacrum. 

>f  the  Extremities  Irrctt  of  Development, 

|  145.  Defective  development  of  the  extremities  is  not  rare,  and 
may  owe  its  origin  to  a  deficiency  in  the  primary  differentiation  of  the 
embryo,  be  secondary  to  some  disturbance  in  the  development  of  the 
limb  or  the  bones,  or  result  from  constrictions  caused  by  strands  of  the 
membranes  or  loops  of  the  umbilical  cord.  The  cause  of  such  defective 
development  of  the  extremities  may  sometimes  be  referred  Id  precedent 
malformations  of  the  central  nervous  system. 

They  are  grouped  into  the  following  classes,  according  to  the  degree 
of  malformation: 

1.  The  extremities  are  either  all  entirely  wanting  or  are 

represented  by  mere  stomps  ox  wart-like  rodimsnte  (Fig.  861). 


'- 


Pis.  Stl.    \meiiw. 


no.  ae.-MleriitueluawUb  t n.-t mil K  furies. 


2.  Feromelua.     All  the  extremities  are  dwarfed. 

Phocomeltt8.     The  hands  and  feet  are  developed,  but  are  attached 
irectlv  t>>  the  shoulder  and  pelvis  respectively. 
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MALFORMATIONS    <  >V   THK    KXTKKMII 


4.   Mu-,-oinrhis  imierohrat'hius,  micropUS),      Tin-  extremities  htv  fullr 
clihVr»ntiat<d,  but  remain  abnormally  small  (Fig,  808). 

Alnurliois  and  Optra.     Alwi'iici'  of  the  upper  extrsmiti  dl« 

developed  lower  extremities,  or  '•■' 

i;.   Ptrobrachius and  peroral*.    Thearmi 
tibe  forearms,  hands,  !<%'>,  ami  foot  malformed 

Ifonoftradbittf  ana  wwmopus .     Absence  af  ■  single  nppi 
remits . 

8.  Sympm  imyeVa.    Tlu<  Iowa  extremii  <*1* 

»•><•.  lit  in  u  position  "l  semi-rotation  around  their  axes,  s<> 

be  an  in  contact  <  Pigs,  363  and  364).    Tin 
absent  is.,  tli.<  external  genitals,  bladder,  urethra,  and  am*. 


i 


The  f«  <  t  mi;  be  antizi  nputapuB)  ai  •  f«*w  toe*  be 

it  (Fie.  968),  ">'  w  ofb  [Fig.  864)a  single  f ■•« »t  {&ymp%u 

monoput)  or  both  feet  (tymous  dtput)  may  be  present 
*►.  J//-  rtcae  &oi  exist  In  j 

!;iu-.  860 
10, 
»  gnsj 

frit  .  I.  \  i-lopment,  or  t<-  the  entire   ultst-mv   of   *om<.-   "f  th«<   p 

(Fi^.  367,  ami  Fig.  369,  c)  or  frequently  to  tin-  pn  uoua 

(Fig.  366  and  Fig.  868  □  bonj  I 

Decnona  between  the  Hm  dactylism 

If  "iily  the  lateral  fingers  or  toes  become  developed,  while  the  mic 
die  are  lacking,  the  forms  arise  to  which  th 


*  *•- /  ■ 

ir   Vtrvdactylism — dwarfiwj  of  thejinytu  citered  in 

at  inan\  forms.     In  general,  the  condition  is  due  eith<  r  1 


MALF«»K.M ATIONS    OF   THE    EXTREMITIES. 


I-J.l 


W5.— Atwenw  of  t&Q  femur  Ud  ninila.     HiiiilriuiKiH   In  HM  EKttabOT  Of  IbC  l'lini.iML''' 
natiirui  si/e. 


i 


•  k-Iui  ivIimh  wlih  ijmdN  t»  Mm.     Left  hnml  of  anew-born  cblM.     BftJIUlt-Sjgtlihi  tuitural  <ilz««. 
Fn».  I  of  tn<>  bond  stoon  a  In  Pig.  BH  trben  Mluuiluateii  nv  Qm  ftfiotp  ■   .-n-eiffbths 


/<"</   (Ki'nxirut.'l)  are  applied.     When  the  fingers  are  badly  mnlfoinud 
there  are  apt  t<>  !»«>  malformations  and  defects  in  the  region  «>f  tin   tarsal 


FKi.  300. 

Flo.  8M.— Malformation  of  the  rlgbt  h*n«l  (perocbina)  with  <>o«lesce&i<*  of  the  Angers,    (After  Ow- 
Supernumerary  thumb;  b,  tbumli  proper;  e,  dwarfed  irulex-tioger:  d,  middle  rin^r ;  c,  ring-llmjer;  /,  little 

in  (tielr  dona!  Mpet't.     (After  I  inn.)      at, 

!>.  nu)lii>  ;  I,  oa  tun  l<  iitare;  ,'.  or  liirmtum  :  3.  us  irtitnirnlurv  ;  it  i*  iilftlfonae; 

»1i:.i  Mperlttiun  .  So,  •  ■■(  intdruDgiilmuordlnartunj;  6,  os  tnnHmi^uimn  mloua;  7,  o* 


424  ABNORMALLY    PLACED    ORGANS    AND   EXT  REMIT! 

and  metatarsal  bones  (Fig.  371)  (or  of  the  Ottpal  and  metacarpal  bowai 


»7n. 
Flo.  3T0.-IVrotnM  dexter     |  \  ft.  |  « itw.)    a.  Gmt  toe :  b,  little  tor. 


n...  m. 


Fir;.  ;rri.-lV>ne»of  Um*  r«w>t  depleted  In  F1k-  870.  in  IM  <t"i>al  w.j*vt.    .1.  tiitt  1  - 
mem  of  the  third  toe;  d,  Libia;  >.  Bbals;  1.  turn;  2,  mlranettt ;  3,  im  bivlrubu 
'.  ■  .  u&eUonne  ulrnu ;  8,  ■-  cutR'lfoniit<  tertlutu  ;  7.  o»i  ubtfurme. 

These  conditions  are  designated  respectively  peroput  and 
The  lack  of  u  hand  ox  :i  foot  is  designated  a^  '••/ 


USS  frU; 


2.    A}'uoriii<il  1'  /'  ///r  Interna     ' 

§  146.  Of  the  abnormal  position*  of  the  internal  organ- 
imi.iortant  is  the  situs  inversus  viscerum—  i.e.,  a  fa 
<  f  (Ik ■  t/tnfurU-  and  abdominal  viscera.     It  has  been  observed  in 
monsters  as  well  as  in  single  individuals,  and  may  be  restt 
simple  malposition  of  th<-  heart  alone,  or,  more  r 
abdominal  organs.     Other  malpositions  affert  most  frequently   t 
dominal  nacera,    The  kidney,  for  example,  is  not  malpi 

in  which  cases  it  is  usualh  Eoond  below  its  norma 
i  men  in  front  of  the  sacral  promontory.     Tlie  testis  is  MNBi  ' 
ued  within  the  abdominal  cavil  tu  abdon 

;   cryptorchismus) ,  or  in  the  inguinal  canal  (< 
at  the  external  ring  (ectopia  pubica),  or,  finally ,  at  some  i  tween 

tlie  latter  situation  and  its  normal   position  . 
life,  or  i-rnnifis).     Abnormal  positions  of  tl< 
large  inftoflUlin.  ■*•  ""t  rare. 

OQg  tic  abnormal   positions  of  I  mities  oatigmttnl  lu 

tions  (slipping  of   th"  articular   heads  from   their  soekets)  are  of  \ 

titular  interest    Thai  an  moat  common  at  the  hip.  n  m  the 

elbow,    shoulder,    and    knee,  Ammoii 

Holtzmann,  regard  them   as   in    part   the   testtlt    of    B   local   arre-' 

dsvelopmsnli  but  mechanical  influences  ma}  also  lead  to  hi. 

tlie  hip  the  acetabular  socket  remains  small  and  imp  '-ad 

of  Hie  femur  is  mora  or  lees  incompletely  developed.     The  an  t.ib- 

ulum  is  in  the  normal  location,  the  head  of  the  femur,  on  the  OOBttai 

is  displaced,  usually  backward  (luxatio  iliaca).    At  birth  the  ligtm 
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teres  is  always  intact,  and  the  capsule  of  the  joint  embraces  both  the 
acetabulum  and  the  head  of  the  femur.  After  considerable  use  of  the 
extremity,  the  ligamentum  teres  stretches  and  may  leal  apart;  the  cap- 
sule is  stretched  to  a  baglike  form,  and  at  the  point  where  it  is  pressed 
against  the  bone  it  may  become  perforated  A  new  joint  may  then  be 
formed  by  the  proliferation  of  the  surrounding  tissues. 

Abnormal  positions  of  the  feet  and  hands  are  to  be  attributed 
sometimes  to  disturbances  of  development,  sometimes  to  mechanical 
'.ees  upon  the  extremities  when  they  are  growing.  The  most  im- 
it  of  these  deformities  is  the  congenital  dub-foot  (pes  equinova- 
me  ,  which,  according  to  Eschricht,  is  due  to  an  arrest  of  development, 
leaving  the  foot  in  its  festal  position,  with  malformation  of  the  bones 
and  their  articular  surfaces.  The  inner  border  of  the  foot  is  sharply 
elevated  and  the  foot  at  the  same  time  is  in  plantar  flexion.  The  collum 
tali  is  elongated  in  an  anterior  and  inferior  direction  (Hiiter,  Adams). 
If  the  children  learn  to  walk,  they  tread  upon  the  outer  side  of  the  foot, 
which  thereby  becomes  flattened,  while  the  foot  becomes  still  more 
sharply  turned  inward. 

The  congenital  club-foot,  though,  as  stated,  usually  the  result  of 
arrest  of  development,  may  occasionally  be  caused  by  an  abnormal 
are  due  to  a  relatively  small  uterus  (Yolkmann).  Under  these 
nditions  the  positions  known  as  pes  calcaneus  and  pes  valgus  may 
be  produced.  They  are  characterized  in  part  by  a  strong  dorsal  flexion, 
in  part  by  a  twisting  of  the  foot.  Frequently  the  evidences  of  the  press- 
ure to  which  the  feet  have  been  subjected  are  seen  in  an  atrophic  condi- 
tion of  the  skin  and  the  relative  positions  of  the  bones. 

The  position  of  the  hand  designated  as  clubbed-hand  or  talipomanus 
caused  bj  a  rudimentary  development  of  the  radius,  and  Kl  usually 
sociated  with  other  malpositions  in  the  individual. 


cm 
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3.  M>rl/><>sifi>>ns  the  Result  *>/  J  Growth  or  Multiplication  of  Oi 

or  ParU  of  the  Body. 

117.  A  malformation  kuown  as  general  giant  growth  is  the  re- 
sult of  an  excessive  growth  of  the  whole  body,  which  may  take  place  in 
uteroot  in  after-life.  During  extra-uterine  life  growth  far  beyond  the 
usual  maximum  may  take  place. 

Partial  giant  growth  may  also  take  place  in  ttteroat  after  birth, 
and  usually  affects  portions  of  the  extremities  or  the  head.  During 
extra-uterine  life  trauma  sometimes  gives  an  impulse  to  a  pathological 
excess  <»f  growth. 

In  these  hypertrophies  of  an  extremity — as,  for  example,  a  finger — 

the  structure  of  the  part  may  preserve  its  general  normal  relations,  all 

its  constituents  participating  in  the  abnormal  development     In  other 

certain  tissues  monopolize  the  growth,  as,  for  example,  the  soil 

oecially  the  fat.     Furthermore,  the  enlarged  soft  parts  may 

■how  a  pathological  structure,  as  exemplified  by  cases  in  which  the 

blood-  or  lymph-vessels  are  abnormally  developed.     When  the  ♦xtremi- 

ire  the  seat  of  this  growth  the  condition  is  usually  designated  as 

elephantiasis.     When  the  thickened  portions  are  sharply  circumscribed 

ire  usiialK  regarded  as  tumors,  and,  according  to  their  structures, 

re  classed  with  the  augiomata,  lymphaugiomata,  or  fibromata.     On  the 

trunk  the  hypertrophies  asually  resemble  elephantiasis,  but  sometimes 
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th.\  MffiinU1  the  form  of  a  neoplasm.     The  same  is  true  ^ 
affected  belong  to  the  foe;  the  lips,  oheeks,  and  tongue  being  i 
frequently  enlarged  and  distorted  1>    ■   hj  perplasia  of  the  COtt& 
tissue  richly  endowed  with  lymphatic  vese 

Circumscribed  hypertrophies  of  th<<  bones  oeov  in  various  parti  of 
the  skeleton,  and  are  sometimes  multiple.    The  bones  of  the  he«d- 
fchossof  the  skull  as  well  as  those ol  the  race — maj  be  the  seat  of  1 
trophy,  which  may  i  \teusive  fortuity  of  one  or 

both  of  these  regions,  a  condition  known 
Circumscribed  hypertrophies  also  lead  to  the  formation  ol    <teomain<a 

rfdeet,  often  multiple.    The  bones  of  the  hip  ami « 
may  preseut  hypertrophic  fl  which  may  blTolte  single  lxmee  only,  or 
may  result  in  the  formation  of  atypical,  tieqoentij  multiple,  masses  erf 
bone. 


<  1  is.   Supernumerary  organs,  or  i  multiplication  ef  the  parts  . .t 
the  skeleton  and  of  the  muscular  system,  are  not  uncommon,  at 
the  result  either  of  changes  occurring  early  inth  f  t&f 

I,  or  of  the  persistence  of  parts  that  in  normally  suppressed  as  de* 

wiopmeiit  sdTsnees,  in  which  latter  osse  t\ny  may  perhaps  be  regarded 

samples  of  atavism. 

1.   Duplications  at  the  extremities. 

A  duplication  of  a  whole  extremity,  with  iving  e  I 

■honlderor  the  pelvis,  has  never  been  observed  in  man.     Duplication 
of  the  hands  and  feet  is  rare,  but  a  number  of  cases  at 
372).     The  number  of  fingers  may 
reach  nine  or  ten. 

Supernumerary  fingers  (poly- 
dactyl  ism)     on    i    si  in  pi"     hand, 

when  the   extra   Angers  are  at- 
tached at  the  radial  or  ulnar  side 


f».  ST.*     IvmUutvlUm   with   ilupn 
UtMlui:  <-»ux.) 
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of  the  hand,  or  intercalated  lierween  the  normal  tinkers,  are  more  com- 
mon than  a  duplication  of  the  whole  hand     I 
Similar  anomalies  occur  on  the  l  i 
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ieation  uivorfea  only  the  first,  en  the  first  two,  terminal  joints  of  the 
ogers  (Fig.  374  ami  Fig.  915),     When  attached  to  the  edge  of  the  hand 

the  fingers  may  be  well  developed  (Fig. 
373),  or  they  may  be  mere  rudiments. 
Occasionally  they  appear  as  small  pe- 
dunculated fibrous  tumors.      Iu  the  fully 


'•  band,    i  Reduced  one-nfth.J 


Fig.    375.  m  uml  syndactylism  ut 

Hip  rltrht  f.H)t.    n: 


lereloped  supernumerary  fingers  the  phalanges  (Fig.  fffS)  may  artie- 
ulato  with  the  metacarpal  or  metatarsal  bonea  of  neighboring  fingers, 
or  with  supernumerary  bones  of  the  hand  or  foot,  which  in  turn  may 
articulate  with  supernumerary  carpal  or  tarsal  bones  (Fig.  :!<>(),  ."»  a), 

aetylisin  is  sometimes  inherited,  sometimes  the  result  of  intra- 
uterine influences  and  therefore  independent  of  heredity. 

2.  Supernumerary  nipples  and  breasts  (hyperthelia,  hyperrnastia) 
are  not  uncommon  anomalies  in  both  sexes,  and  are  probably  to  be  re- 
garded as  examples  of  atavism.  They  are  usually  situated  on  the 
thorax,  along  fcwc  lines  running  from  the  axilla*  to  the  inguinal  regions; 
but  they  may  rarely  be  in  other  places — e.g.,  the  axilla,  shoulder,  ab- 
domen, back,  or  thigh.  They  are  usually  small,  but  may  acquire  func- 
tional activity  when  pregnancy  takes  place.  Supernumerary  nipples 
may  reach  as  high  a  number  as  ten. 

Tte  formation  in  nun  of  hrt'ttsts  resembling  those  of  women  (gynae- 
comastia)  is  rare  in  well-developed  men  with  perfect  sexual  organs  (see 
Herrnaphrodisui,  £  1411);  but  it  not  infrequently  happens  that  the  male 

ist  suffers  moderate  enlargement  at  pubertv . 

4.  Duplication  of  the  penis  with  the  formation  of  two  uretlme,  is  of 
very  rare  occurrence. 

").  Supernumerary  bones  and   muscles  are  of  frequent  occurrence. 

(\  be  developed  at  any  part  of  the  spinal  column,  and, 

at  the  lower  and,  may  result  in  the  formation  ol  a  tail.     Besides  the 

true  tails  containing  bones,  there  are,  according  to  Yirchow,  two  forms 
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of  false  or  imperfect  tails,  which  coutaiu  neither  bone  nor  carbngQi 
One  of  these  forms  he  regards  as  a  prolongation  of  the  spinal  column, 
while  the  other  he  looks  upon  as  a  cutaneous  appendage  of  varioni 
make-up,  wliich  may  sometimes  be  classed  with  the  teratomata.  The 
tails  are  very  rare,  and,  according  to  Bartels,  are  usually  the  result 
of  an  elongation  or  separation  of  the  vertebra1  rather  than  of  the  pm» 
ence  of  supernumerary  bones. 

rnvmerary  not  in  the  neck  or  loins,  as  well  as  a  forking  of  UV 
ribs,  are  not  rare. 

Siijh ■rnitimrrtrtf  teeth  also  oreur. 

6.  Within  the  thorax  and  alxlniuen  duplications  of  the  viscera  ut 
most  frequent  in  the  spleen,  pancreas,  suprarenal  bodies,  ureters,  renil 
1 -elves,  and  lungs;  they  occur  more  rarely  in  the  ovaries,  liver,  kidnevt, 
testicles,  and  bladder. 


4.  Truecmdlfafa  Hermaph 

$  149.  The  fact  that  the  sexual  organs  of  both  sexes  develop  fol 
structures  that  are  originally  common  lo  both,  and  which  conta:- 
beginnings  of  all   the  organs  of  both  sexes,  makes  it 
that  malformations  might  result  through  an  unequal  development  of  tb* 
organs  on  the  two  sides  of  the  bodj  ,  or  through  a  simultaneous  de\  • 
I  of  organs  iieculinr  to  the  twOMXen,  or,  finally,  through  a   || 
harmonious  development  of  th.'  | .-\ti-riial  and  internal  genitalia. 

Those  ii i ul formations  in  which  a  single  individual  acquires  sexual 
organs  belonging  to  both  sexea  are  grouped  under  tin-  titl<>  hcrmaph* 
rod  ism  (Fig.  .'570).  If  both  sexual  glands  (testis,  OTan  a»  resent 
the  case  is  designated  as  hermaphrodismus  verus.  If  the  combu 
of  the  two  sexes  consists  merely  <>f  ■  simultaneous  development  of  male 
and  female  genital  passages,  or  of  internal  organs  belongi 
and  .issages  belonging  to  OI  simulating  the  other  cam 

is  one  of  falsi-  lu-nnaphrodisiii  or  pseudohermaphrodismus.     TL- 
sex  is  determined  by  the  nature  of  the  essential  sexual  glands  pretest 
(ovary,  testis). 

The    lnulily    habit  of   hermaphrodites  frequently    shows    a    eurions 
blinding  of  male  and  female  characteristics.     For  ast*, 

neck,  and  shoulders  may  approach  the  female  t,\  pe,  >v  li 
of  the  l*eard,  face,  larynx,  and  voice  ma\  to  the  male  t 

In  fals»-  hermapbroditefl  the  bodily  habitus  ma)  b\  no  means  all 
oozrespond  to  toe  true  nature  of  tl  f  tbe  individual;  ■  male  mar 

able  a  female,  and  vu 

The  following  chief  forms  of   hermaphrodism    lt        num»-i    i     i 
Kleb>: 

I.  Hermaphrodismus  verus.  or  androgynes. 

1.  Hertnophrodiemt  the 
of  both  1            nd  ovary  on  I             ;.  s,  or  tie-  presence  on  b«»th 
i  compound  organ  contaimn             dai  and                    totnrea 
cording  to  Klebs,  no  certain!;  authentic  ci  ••cord 
for  tbe  human  species,     B                                     r,  that  he  found 
ovar\  and  testis  in  the  broad  ligaments  of  an  individual  with  i    i 
rodiuo  externa]  genitals  and 

pian  tub 

2.  Jl<  <  Oases  in  which  Kuh  sexual 
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glands  are  present  on  one  side,  while  only  one  is  present  on  the  other 
side  of  the  body.  No  authentic  case  of  this  malformation  is  on  rec- 
ord. 

HtrmaphrodiamiS  vents  lateralis.  These  are  cases  in  which  there 
[fl  in  ovary  on  one  side,  a  testis  on  tho  other.  They  have  been  fre- 
in. ntlv  described  in  human  beings  (Rudolph,  Stark,  Berthuld,  Barkuw, 
H.  Meyer,  Klebs,  Mess  nor,  and  others)]  but  usually  without  exact  mi- 
croscopical examination.  In  the  oases  in  which  that  has  been  undertake  u, 
ovarian  structures  had  not  been  made  out  with  certainty  until  Qbolonsky 
made  a  histological  study  of  a  case  in  the  collection  of  the  German  uni- 
versity in  Prague,  and  established  the  fact  of  a  testis  on  the  right  (Fig. 

)  and  an  ovary  U)  on  the  left  side.  The  broad  ligament  on  the 
right  side  contained  a  testis  (o),  an  epididymis  (^>),  a  vas  deferens  {</), 


p—j 


•V 


w 


H«Tn»phJodi«mu9  venu*  Lfter  <  ►u»tmuky.)    <i,  it  return :  />,  prv*tnu>:  r.  coOJi ubM 

i.il  'iinal :  f.  MuduVr;  (/.  vngliin;  h%  uterus;  h|, 
.  itirumllbulifonn  extremity  <>(  left  uiu-;  k.  lea  ovary:  I,  .•vurMiMimim^ni :  in.  b-rt  roiimnuminnu; 

;  if.  rlirlit  sii-  ilfU'ivtif. ;  / .  il^lii  nuiml  llinnticnt     (About  one- 
iuf  rullalluu  tit  lliw  Uenruui  PaUiulflgl  •  in  Prague.) 


a  rudimentary  tube  (it),  and  a  round  ligament  (p).     The  left  broad  liga- 

meut  contained  an  ovary  (/>')  with  au  ovarian  ligament  {ft  aud  a  well-de- 

ped  tube  (t).     There  was  also  a  utems  (h),  vagina  to),  and  a  prostata 

[h).     Aeooiding  to  published  observations  of  cases  falling  in  this  class* 

the  sexual   passages  corresponding  to  the  glands  may  all  be  develoi I 

or  some  of  them  may  be  Licking.  The  external  genitals  are  malformed, 
aud  combine  structures  belonging  to  both  sexes. 

II.  Hermaphrodismus  spurius,  or  pseudofiertnaphrodismus,  char- 
acterized by  bisexual  development  of  the  external  ggo  1  genital 
passages,  associated  with  a  unisexual  development  of  the  essential  sex- 
ual glands.  The  most  pronounced  cases  occur  in  males  who,  besides 
their  ieznal  organs,  possess  more  or  less  well-developed  vagina, 
uterus,  and  tnbss.  It  is  much  rarer  to  find  that  portions  of  the  Wolffian 
duct  have  developed  in  fexnali 

In  male  false  hermaphrodites  the  external  genitals  are  frequently 
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malformed  and  approach  the  female  type,  while  in  the  female  thay  i*. 
seinble  the  niale  (JHg.  877). 

This  resemblance  is  brought  about  in  the  male  ^ hen  ti 
stunted,   its  ventral  furrow  fails  to  close  (fajpospadtfts),   an<l  tl  ■ 
halves  of  the  scrotum  remain  separate,  resembling  Km  HJon 

(especially  when  the  testes  d<>  not  deseemb,  ia  which  oa*    I 
usually  a  depression  at  the  root  of  the  penis  lietween  the  scrotal  lioltw. 
In  the  female  the  male  genitalia  are  simulate*!  by  b  development  of  the 
clitoris  into  a  sort  of  penis  (Fig.  ^77.  a),  a  union  of  the  li 
rowing  or  even  closing  of  the  ostium  vagime.     The  vagina  and  urethn 


W: 


Tin.  377.-enenial  geululU  of  *  fMoal*  tela*  banrnaptinadlt*  «Hh  smg\t. 

M-dls:  l>.  In  bin  ui  lmiiinil  rtaO 


may  have  a  common  ojmmu  n^'  <i  Um 

clitol 

Malformation  of  the  external   genitals  does  do!    neconoarilj 

malformation!  in  other  portion**  ««f  the  sexual  api 

1.  PieudohermaphroaisTn  in  three  varieties: 

First,  pseudohninaphrodisnmt    maActdimu  I 

genitalia  belong  to  the  male  type,  and  the  prostate  [»  also  d 
raaHj  pierced,  generally  at  thecolUcolus  seminalis,  I 

whicli  rtuninuuicates  witli  the  urethra  and  p—aa 

Of  more  or  less  frail-developed  vagina,  and  oocaaionaUf  uterus,  and 
even  tubes      The  male  organs  may  be  TCu  dcvelo]»cd  or  more  or  less 
ted. 

Vagina,  uterus,  and  tabes  are  present,  eifthej  r  lei 

completely  developed  or  in  a  rudiuu  ind  the 

talia  more  or  less  resemble  the  female  t 

iitiou  of  hypospadias  resembling  I  be  r<*.t  th< 

illy  an  orifice  leading  int<  itibule  which  divides  into  a  uretl 
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and  a  vagina.  Sometimes  the  vestibule  and  vagina  are  separate.  Iu 
rare  cases  the  external  genitals  appear  normal,  but  the  penis  contains 
two  canals,  one,  the  upper,  being  the  urethra,  the  other  the  Bexual  pa0- 
Mge.  When  the  ducts  of  Miiller  are  highly  developed  the  vasa  defer- 
entia  are  frequently  defective,  and  sometimes  the  vesicular  seminales 
are  wauting. 

Third,  peeudokefvuipkrodisinui  mascvHnus  extemus.  Only  the  osier- 
ual  genitalia  depart  from  the  male  type,  resembling  more  or  less  per- 
fectly those  parts  in  the  female.  As  in  these  cases  the  bodily  habitus 
often  simulates  that  of  the  female,  they  may  readily  cause  a  mistake  in 
the  sex. 

2.  Pbeudoftennaphrodiamtti  />  minimis  also  occurs  in  three  varieties, 
but  is  rarer  than  masculine  false  bermaphrodism. 

In  j>st  Ktlt>}ttruiftjJn<Hli.sinns  ffutiitiwts  inttrnus  rudiments  of  the  Wolf- 
fian ducts,  lying  in  the  broad  ligaments  or  iu  the  uterovaginal  walls, 
and  sometimes  extending  to  the  clitoris,  are  found  iu  individuals  with 
we II -developed  external  genitals. 

I^ewiohermaphrodiemus  /enwdnus  extermu  is  characterized  by  exter- 
nal geuitalia  resembling  those  of  the  male  (Fig.  377). 

RsmdohBrmapkrodistnus  femininiu  extemus  et  jnfernu*,  in  which  fche 
external  genitals  resemble  the  male  and  there  is  a  persistence  of  parts  ol 
the  Wolffian  ducts,  has  been  recorded  in  only  two  eases  (Mauec,  Bouil- 
laud,  aud  L.  de  Crecchio).  In  one  of  the  eases  there  was  a  prostate,  in 
the  other  a  prostate  pierced  by  the  vagina,  an  ejaculatory  duet,  and  a 
sac  resembling  a  seminal  vesicle,  which  opened  into  the  vagina. 


"g 


The  Internal  sexual  organs  develop  from  elements  winch  in  the  beginning  are  the 
same  and  undifferentiated  in  tin'  twosexea  These  elements Kre  a  sexual  gland  lying 
antero-intemally  to  the  Wolffian  body  and  r  nernni  canal  known  us  Mitllerv  duct  The 
latter  develops  1  Wo{fitanduct  end,  like  iu  empties  Into  tin-  lower  end  of  the 

bladder  or  into  the  sinus  UTOgen  italic 

In  the  male  tho  duct  of  Mtiller nearly  disappears,  only  ;i  trace,  the  resiculB  proetatloa 
or  uterus  inasculinns.  remaining;  theprin  raal  gland  unites  with  a  parte 

Wolffian  body,  which  becomes  the  epididymis,  another  small  portion  Conning  the  vasa 
in  of  Giraldes),  while  tin-  chief  bulk  of  ih«<  organ  disappears,  and 
the  Wolffian  duel  becomes  the  n  is  and  rsnloula  seminalia 

In  tin1  l  Wolffian  body  :ind  ii-  dnrt  disappear,  leaving  only  :i  trace,  tin- 

parovn  ind.     From  the  ducts  of  Muller.  which  ooaleacn  i  lower  end 

the  vagina,  uterus,  and  Fallopian  tubes,  the  extreme  upper  end  often  persist 
the  hydatid  of  Morgagni . 
Tht  ippears  in  the  fifth  week,    It  is  prodnoed  in  nuunmalia  (and 

i  by  s  thickening  of  the  peritoneal  epithelium,  which  becomes  thi 
minal  epitheUnm  oi    I  m   (Waldeyer),  while  the  mesoderm  also  proliferates, 

tier  the  seminal  tubules  are  derived  from  the  peritoneal   epithelium  {Bornkaupt, 
derived  from  the  Wolffian  body  (Waldeyer),  is  still  a  n 

.  from  the  germinal  epithelium.    The  environing 
I  the  Graafi  le  are  regarded  by  Waldeyer  as  al*<>  derived  from  the  germinal 

epithelium,  while  Kolliker  thin  robably  derived  from  the  Wolffian  bodj 

pedunculate  and  nan                      ydatids,  lituated  in  vary- 
ing numbers  near  the  globus  major,  is  not  as  yet   ti  ed  (Kdlliksr).     Accord* 

Waldeyer,  the  hydatid  »j  Morgagni  is  to  be  regarded  as  a  remnant  of  MUMer's 
Both  tiiinks  It  may  also  stand  inclose  relation  to  the  Wolffian  b"  -much 

ally  a  vas  aberrana  "t  the  epididymis  communicates  with  it. 
Tie  Muller  and  the  Wolffian  ducts  fain  In  the  female  t<>  form  a  single 

the  end  ol  the  second  ni"iiih  the  ducts  of  afflller  ooaleeoe,  at  first  near  their 
.  farther  down,  to  form  the  vU  Iht  Wolfl 

ally  disappear  or  are  represented  by  mere  remnants,  situated  ai  birth  In  the  broad 
nts  (Kolliker)  or  in  the  walls  ol   the  utet  Ids  that  the}  per- 

il throughout  life  in  about  one-third  «>f  the  < 

urn  surrounded  by  muscular  ti  front 

>  and  vagina. 
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The  external  genitals  begin  to  develop  even  before  the  separation  of  the  intestinal 
and  genito-urinary  orifices,  by  the  formation,  in  the  sixth  week,  of  a  median  genital 
eminence  just  in  front  of  the  cloaca,  and  of  two  lateral  sexual  folds.  Toward  the  end 
of  the  second  month  the  eminence  becomes  more  prominent  and  its  lower  surface  is 
furrowed.  In  the  third  month  the  cloaca  becomes  divided  to  form  the  anal  and  genito- 
urinary orifices.  In  the  male  the  genital  eminence  develops  into  the  penis,  the  glans  be- 
coming recognizable  in  the  third  month,  and  the  furrow  closing  to  form  a  tube  (the 
urethra)  in  the  fourth  month.  Meanwhile  the  two  genital  folds  unite  to  form  the 
scrotum. 

The  prepuce  is  formed  in  the  fourth  month.  The  prostate  starts  in  the  third  month 
as  a  thickening  of  the  tissues  at  the  junction  of  the  urethra  and  sexual  passages,  its 
glandular  portions  springing  from  the  epithelium  of  the  canal  and  extending  into  the 
surrounding  fibrous  tissue. 

In  the  female  embryo  the  genital  furrows  and  genital  folds  do  not  unite,  so  that  the 
sinus  urogenitalis  remains  short.  The  genital  eminence  becomes  the  clitoris,  the  folds 
become  the  labia  majora,  the  borders  of  the  genital  furrows  the  labia  minora. 


5.  Double  Monsters. 


(a)  Classification  of  Double  Monsters. 

§  150.  Twin  formations  lying  within  a  single  chorion  may  be  di- 
vided into  two  large  groups :  in  one  group  they  are  entirely  distinct  one 

from  the  other,  in  the  second  group  por- 
tions of  the  bodies  are  united. 

In  the  group  of  twins  entirely 
separate  one  from  the  other,  there 
are  again  two  types  to  be  distinguished : 
that  in  which  both  twins  are  fully  de- 
veloped, and  that  in  which  one  twin  is 
stunted. 

Twins  joined  together  by  portions 


Fig.  378.— Acardiacus  acephalus,  showing  a 
rudimentary  development  of  the  lower  extremi- 
ties (acardiacus  amorphus). 


Fig.  379.— Acardiacus  pseudoacormus.  (After  Bar- 
kow.)  a.  Head ;  b,  rudiment  of  the  left  upper  extrem- 
ity; c,  rudimentary  intestine ;  d,  artery ;  c,  vein. 


of  their  bodies  may  in  the  same  way  be  again  divided  into  two  groups, 
namely,  into  the  equally  and  the  unequally  developed. 

In  reference  to  the  situation  of  duplicated  parts  of  the  body  one  may 
distinguish  (Foerster,  Marchand) : 


DOUBLE   MONSTKi:- 
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1.  Monstra  duplicia  katadidynia  or  duplicitas  anterior. 

2.  Monstra  tluplicia  anadidynia  or  duplicitas  posterior. 

3.  Monstra  duplicia  auakatadi- 
dyma  or  duplicitas  parallels. 

They  may  further  l>e  conveniently 
grouped  in  three  families  (Tarutfi) : 


fir*1 


* 


I 


fn,  BA 


UP 


SO.— Pygopngu*.    (Kri'tu  Mureband.)    A,  B,  The  two  twins;  ii,6,  the  sepnrate  umbilici  cords;  elite 
di  united  into  one  :  <t,  the  common  plaeenta.    There  Is  a  single  coccyx  and  sacrum  (from  tb< 
vertebra  downward),  and  the  lower  end  of  medullary  Is  <-anal  single.    The  two  Intestinal  canals  terminate  In 
•  single  amis ;  while  nil  the  other  sexual  organs  are  double,  there  is  a  common  vestibule  for  the  two  vagina*. 

Tig.  %l.-Ischlopagus.    (From  Levy.) 


1     Twins  united  mainly  by  the  epigastrium  and  thorax. 

2.  Twins  united  mainly  by  the  heads. 

3,  Twins  united  mainly  by  the  pelves. 

Ahlfeld  divided  double  monsters  into  two  main  groups,  those  with 
complete  and  those  with  partial  duplication  of  the  cuoiol  structures. 
In  very  rare  iustuueos  triple  monsters  are  found. 


(b)    The  Chief  Forms  ■•/  ]><><>hl,-  Mmsters. 


S  151.  Twins  separated  from  each  other  and  lying  within  the  same 
chorion  are  designated  homologous  twins.  They  are  always  of  Ulfl 
same  sex,  have  usually  a  common  placenta,  and  resemble  one  another 
very  closely.  If  from  any  cause  one  of  the  twins  dies  after  its  body  has 
been  developed,  it  may  be  pressed  flat  by  the  farther  growth  of  its  fellow. 
A  foetus  pa  py  race  us  results. 

When  twine  possess  a  common  placenta  within  which  the  blood- 
[g  have  ibundant  anastomotic  connections,  the  heart  of  the  strong*4" 
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twin  may  work  the  circulation  alone,  ami  thereby  cause 
the  direotioQ  of  the  blood  stream  ill  the  weaker  The  result  oi 

this  is  that  the  latter  suffers  grave  disturb- 
ances iu  its  development  ami  beOOPM  an 
acardiacus,  a  mOJfftfer  IffffltOUl  <>  ktaH,  and 
develops  either  no  heart  at  all  or  only  a  ru- 
dimentary heart.  In  most  of  these  cases  th<- 
Ua  tv  develop  {ocardio.  pto- 

Utt)  or  remains  rudimentary  {ac&rdiaeut  paru* 
cephahiM),  and  generally  there  is  also  no 
development,  or  only  in  a  rudinientan  fofitt, 
of  the  npper  extremities,  the  thoracic  Malls 
and  lungs  and  the  liver;  while  the  abdomen, 


•». 


-~  >  >\ 


k^i 


7 


:MSL— DtpnwufiusilH   urn*  liHnijilitli 


rio.  SQ.-4  nuiM«<w  pwlrtato. 


jK'lvis,  ami  lower  extremities   an-  more  OT  lesfl   peffei 
ding  to  the  development  of  the  extremiti. 
guish   tin'  following  varh  I 

t>>/i>n»ts,    )tn>)ti>i>"s,   dipilH,    titoiiohntr/tiit.s,   (KbrQchWM, 

In  rarer  eases  there  is  no  distinct  formation  of  any  part  of  I 
and  there  results  an  acardiacus amorjihtt^  a  shapeless  mast*,  mastli  with 
indication    of  extremities,  and   having   inside  only    rudiments  ol 

ois. 

An  acordicu  foacon/ttm  is  u  verj  rare  form 

this  monster  on lv  tie-  head  (a)  in  developed,  while  m  all  rudi- 

ment* of  the  reei  of  the  IhmIv  are  preeoni 
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§  152.  Twins  equally  developed  and  bound  together  occur  in  the 
following  principal  types: 

1.  Duplicitas  anterior  ( man str a  duplicia  katadidyma),  duplication  of 
the  anterior  portions  of  the  body  with  union  of  the  posterior  por- 
tions. 

Pygopagus  (Fig.   3Si.i_.J-     Union  of  the  twins  in  the  region  of  the 

j%  or  of  the  sacrum.  According  as  the  union  is  more  or  less  ex- 
tensive, the  sacrum,  coccyx,  lower  end  of  the  medullary  canal,  anal 
opening,  lower  end  of  the  bowel,  and  the  sexual  apparatus  are  duplicated 
or  partly  single. 

Ischiopagus  (Fig.  381).  Union  of  the  twins  in  the  pelvis,  through 
which  it  comes  to  form  a  wride  ring,  while  the  two  sacra  are  i  ippnsito  one 
another.  The  anus,  the  end  of  the  bowel,  and  the  sexual  organs  may 
be  single  or  duplicated,  and  the  number  of  the  lowTer  extremities  from 
two  to  four. 

Dicephalus  and  diprosopus  (Fig.  382).  This  duplication  is  limited 
to  the  upper  part  of  the  trunk  and  the  head,  or  to  the  ueek  and  head 
alone,  or,  finally,  only  to  portions  of  the  head.  As  the  external  blend- 
ing increases,  there  comes  also  a  unification  of  the  internal  organs,  the 
spina]  cord,  brain,  etc.  According  to  the  number  of  the  lower  and  up- 
per extremities  one  may  distinguish  dioephahts  tetrapm,  dipus,  tetrabra- 


ij^Vi 


y 


r  and 

llHViHL'     "IllV 

one  >\<\  nn>i  ■  n>~'  resembling  a  f 


Fin.  Ss.'i,— Tii-->nuMpainM  tribrachlus  trtpat,    Tbe  lumrt 
of  iiu'  mini  a  i.i  baa  halves,  baa  twodonal 

aurfjHH*..  an. I  thu  bitunillv  iliirtortal  fli 
on  botb  tffaa.     i'hv  ihlni  foot  bus  oigli- 


■hi"s,  odbrnchius.     When  the  heads  have  blended  one  may  distinguish 
opus  ierrophihalmua,  triophtholmus,  (KaphihabnH8s  fefaoftc*,  tinotus, 
'n8t  distcffius,  monostomns,  (ribrachius,  dtbrvtchuts. 
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The  mildest  grades  of  duplicitas  anterior  are  the  rare  cases  of 
cation  qfthejcuo  or  of  the  mouth  and  tki  tk 

2.   Duplicitas   posterior  (monstra  duplicia   ana  This  is  a 

union  of  the  twins  at  the  head  and  thence  farther  downwar  laj>li- 

cation    of    the    posterior   parts    of   the 

bod 

Craniopagus  (Fig.  383).     This  is  a 
union  of  the  twins  in  the  cranial  part 


■J -4 


SV~ Pulynwlus.    (Frniu  Luuivrvnux.) 


eloa   iFroml 


of  the  bead     Arem-ding  to  the  site  of  union  ohm  distinguishes  cra- 
fdopagut  parietalis.  frontaUa,  occipitalis     When    anion   is   extensive, 

portions  of  the  brain  are  also  singl--. 

Cephalothorocopagus  s.  Syncephalus  (Fig.  B84).     A  uni- 
twins  in  the  region  of  the  forehead,  face,  and  so  the  bi 

the  region  of  the  united  heads,  there  is  an  anterior  and  a  ; 
(./">"<*,  j'liticcjis).     The  two  faces  mav  be  equally 
unequally    (  /  |    developed.      The    internal    organs    I 

varying  degrees  of  blending  and  singleness. 

Dipygus.  Duplication  is  confined  to  the  lower  half  of  the  bodj  and 
the  lower  extremities,  while  the  upper  parts  are  either  wboll> 
only  partly  cleft  The  duplication  of  the  spin;d  cord  may 
ous  elevations.  Oue  may  distinguish  various  forms  based  on  tin-  num- 
ber of  tihfl  eztri  mities.  The  mildest  grades  of 'duplication  are  confined 
to  the  lower  end  of  the  spinal  column,  the  anus,  and  the  external  sexual 
organs. 

3.  Duplicitas  para  I  Ida  (Sumatra  <lnj>H<i>i  onabadidvma).  Duplica- 
tion at  tin-  anterior  and  posterior  ends  of  the  parallel  posi- 
tious  of  the  two  trunks. 

Thoracopagus  (Fig.  885).  Tniou  of  tlie  twins  b\  the  cheats.  Ac- 
i -oi -ding  to  the  seat  and  extent  of  the  a  -  well  as 

numb  r  of  •Atremities  present,  one  maj  distinguish  various  forma,  as: 

'>  (union  at  the  xiphoid  process  of  the  stern 
•  union  at  the  sternum),  thoracopagus  tetrabrachius,  tribrach  it 

If  portions  of  the  faces  have  melted  to- 
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i  well,  there  results  a  oroaopoikoraccpagu8.    Melting  together 
and  resulting  singleness  of  the  internal  organs  vary  along  with  the  «]•  - 
t  •  nit  ward  blending.     The  heart  may  be  double  or  single,  in  the 
fitter  ease  being  malformed.     This  monstrosity  is  comparatively  fre- 
jiient. 

Rachtpagus.     Bleuding  of  the  twins  in  the  region  of  the  spinal  col- 
is  very  rare. 

Q  M3.  Twins  joined  together  but  unequally  developed  may  occur 

any  of  the  double  forms  described  in  £  152.  If  the  development  of 
one  of  the  twins  remains  only  rudimentary  and  no  heart  develops,  its 
nourishment  can  come  only  from  its  developed  fellow.  The  uvll-dc 
veloped  one  is  then  known  ai  the  autosite  and  the  rudimentary  one  ;is 
the  parasite.  If  the  parasite  is  only  very  rudimentary,  it  is  classed 
With  the  bigerminal  teratomata  (of,  $j  134)! 

At  the  pO&terior  end  of  the  body  ;i  rudimentary  parasitic  double  mou- 
strosity  occurs  in  the  form  of  increase  in  the  Mttiwer  of  the  ewtrentftlee,  a 
likoa  (Fig.  886  and  Fig.  387).  The  extra  extremities  may  be  one 
or  two  in  number  and  may  have  undergone  more  or  less  perfect  develop- 
ment. The  malformation  may  be  regarded  as  a  cHpygna  parasiticus.  In 
coccygeal  region  it  is  not  rare  to  find  tem&JTOOfe,  in  which  the  pres- 
ence "f  rudimentary  extremities  (Fig,  388  a,  f>,  r)  or  various  body 
portions  leaves  no  doubt  that  what  presents  itself  to  external  view  as  a 
tumor,  covered  as  it  is  by  the  skin  of  the  autosite,  is  in  reality  to  be 


<*    V 


1* 


\\. 


GB.— Btgertnlltftl  teratoma   or  the  .-...-rrgeftt 
l-uffus  MMtoilk-iiiO    it,  b, 
5.  will"  h  urn  lying  In  a  »ic  furtut^l  by  (!n>  Bkln  or 


W.—  TnorBcopaffiw   imrHsttkus  (polymOi*.*. 
Turve  li-c>  sinntr  fi  f  tben 

ims  a  ilom«i.«  r. nit.    Two  upper  exirvuiiues  project 
from  t)»"  anterior  \<roll  «>f  Uh>  ctusi. 


regard*  d  as  a  double  monster,  a  rudimentary  puaopague  (Fig.  388)  or 
I  dmygu*  parasiticus.     The  parasite  is  called  an  einpygus. 
On  tlio  trunk,  also,  (  rtfro  extremities  occur  (Fig  r  a  headless 
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trunk  with  extremities  (Fig.  390),  or  a  rtidimentar]  y,  vital 

tniuitiis;  or,  finally,  ferafofliato,  formations  which  one  may  regard  &§ 
ftoracopi  and  as  dipugxiA  par- 

U8.      Tho    malformation   is    also    often 
called  an  epigastrius, 

Where    such  teratomata   lie  beneath  the 


no.  W.— iMpvyiu  parasiticus. 

Ill-      Milt. -II.'. 


m, 

sclioDk  tod  (iraefcnbcrv.)    >'unu*it<>  tprioo  (ton  a*  t 


FIO.  3BI.— EplgiuUhn.i.    lArti-r  Lat»<»<rwiux.) 

skin  of  tho  U'lly  ot  chest  of,  or  arc  within  the  abdominal  or  the  thoracic 
cavity  of,  the  autosite,  the  conditions  are  known  as  inctwri 
cutanea  or  abdominalit  or  m  lit*.     The  abdominal  inclusion  is 

also  called  <  ngast 

In  the  reotOti  '/  OU  fand  a  rudimentary  twin-formation  ia  most  fre- 
quent in  the  mouth,  being  usually  aforauen  mate,  firmly  adherent  lo 
the  bane  of  the  skull,  oeiled  an  eptpnaJAut  \\ 

skin,  connective,  tissue,  cartilage,  bone,  Drain  snbel  tinal 

alexneniB  and  muscles,  rarely  oontaining  wenVfora  mities. 

On  ntliir  parti  "f  tho  bead  rudimentary  hviu-forinationa  or 
minal  teratomata  are  very  rare  (cf.  .$  134). 


CHAPTER  IX. 

Fission-fungi  which  Exist  as  Parasites  and  the  Dis- 
eases Caused  by  Them, 

I.  General  Considerations   in  Regard  to  the   Schizomycetes  or   Fis- 
sion-fungi. 

1.   Gi  nerat  Morphology  and  Biology  of  the  Fission-fungi. 

|  1"4.  The  schizomycetes  or  fission-fungi,  also  frequently  called 
collectively  bacteria,  belong  to  tba protopkjftet — i.e.,  to  the  very  small- 
est, simplest  plants.  Many  of  them  are  so  small  that  they  stand  upon 
the  very  border-line  of  invisibility  even  with  the  use  of  the  strongest 
ui  of  lenses.  When  they  occur  in  animal  tissues  they  are  therefore 
i  {ton  to  be  distinguished  from  disintegrated  cell-products  of  the  tissues 
only  with  the  greatest  trouble — Le.,  only  by  the  use  of  different  re- 
agents or  methods  of  staining. 

The  fission-fun*  ji  throughout  are  devoid tfckkwophyU  and  on-  MttcvAt- 
■"*/«*,  "but  they  are  often  found  aggregated  in  smaller  and  larger 
color. 

The  form  and  character  of  the  individual  cells,  as  well  as  their 
growth,  their  division  and  reproduction,  are  different,  and  at  present 
these  differences  are  used  to  group  the  bacteria  into  different  genera. 
The  cocci,  often  also  called  micrococci,  constitute  the  first  genus  of  fis- 
sion-fungi, and  constantly  occur  as  spherical  or  oval  cells,  and  were 
formerly  often  called  si>hn?robncieria  (Cohn).  Six  forms  of  growth  on 
be  distinguished  according  to  their  grouping  in  the  process  of  reproduc- 
tion: doui  lot  dtptococci,  chain-cocci  or 
ar  staphyl  to&He&J brmed  cocci  m  >•  rismoptaia,  packctsh", 
<>r  tarcwce,  ;tnd  tubul 

The  bacilli  (rod-shai>ed  bacteria)  form  the  second  class,  which  was 
formerly  divided  by  Cohn  into  mi  ria  and  AmnofitaferJO,  lOGOSd- 

ing  to  the  length  of  the  rods.     Hence  they  may  also  be  classified  as 
ng  rods.     Along  with   the  designation   h  many 

authors  employ  the  name  chdndium  for  bacilli  which  assume  spindle 
and  club  shapes  in  the  formation  of  spores.  Long  threads  are  also 
often  called  lemtofh 

The  spirilla  (screw-like  coiled  rods)  form  the  third  genus.     Screws 

with  short,  wide  turns  are  called  fptnZZo,  those  with  drawn-out  turns 

ml  those  with  a  long,  narrowly  twisted  screw,/*/  Xbej 

may  also  be  subdivided,  according  to  their  length,  into  sftort  screws  and 

-  101. 

All  of  the  bacteria  as  yet  referred  to  occur  either  in  one  single  form 
of  growth  or  iu  a  wary  limited  cycle  of  forms  of  growth,  and  may  there- 
fore be  grouped  together  as  monomorphic  or  oligomorphic  bacteria. 
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Cnlm,  to  whom  we  are  indebted  for  the  fundamental  in 

the   bacteria,   united  under   tliis  term    exclusively  these    oligonorphit 

.nisins. 

By  many  authors,  however,  organisms  which  display  in  th.*ir  indi- 
vidual development  a  long  series  of  forms  of  growth-  rmiag 
spherical  cells  as  well  as  rods  and  simple  and  branched  threads— hai* 
also  been  classified  as  bacteria.  These  can  be  brought  together 
second  group — the  polymorphous  bacteria — where  Ixdong  eapedaOf 
such  fungi  as  lepiothrix,  cladothiHx,  l<< 

Tin-  fission-tungi  are  all  made  up  of  a  plasma,  or  cell-content- 
rounded  by  a  eel  I -membrane,  both,  according  to  Neucki, 
the  most  part  of  an  albuminous  substance,  or  mycoprotein. 
to  A.  Fischer  the  contents  are  formed  of  a  protoplasmic  tube  without  a 
nucleus,  but  with  a  central  collection  of  fluid.     Butschli,  & 
and  others  conceive  the  recognizable  central  bodies  in  the  single  bac* 
feari*  to  be  nuclei.     According  to  Nageli,  Zopf,  and  others,  many  naeioa- 
fungi  possess  a  membrane  consisting  of  cellulose,  or  at  least  of  a  < 
hyaraie  very  nearly  resembling  cellul<>>*'.      This  membrane    becomes 
turgid  under  certain  conditions  of  growth  in  many  of  the  bacteria,  and 
forms  a  captuU  having  a  hyaline  appearance. 

In  all  forms  of  the  bacteria  except  the  cocci  wandering  motion  baa 
been  observed,  which   is   brought  about  by  means  of   Me    flagellate 
threads  in  lively  vibration.     In  addition  there  is  a  slow  «  - 
gliding  and  creeping  motion  carried  on  by  the  contractile  and  flexile 
plasma.     Both  forms  of  motion  appear  only  unde  conditioneof 

nutrition  and  growth  and  oslj  in  certain  species. 

Oulti plication  of  the  bacteria  takes  place  b\  transverse  divisi< 
the  cell,  which  previously  grows  out  longitudinally.     In  soma  form* 
division  can  take  place  in  two  or  even  in  ail  three  dimensions  of  - 
After  division  the  cells  separate  immediately  or  n  -toe  h%u*- 

ing  together.     If  they  bang  t<  »gether  after  dividing  a> ■»  »•  firai 

method,  they  form  threads  leptothnx)'  ao ■< 

ud  method,  colonies  in  a  plane  are  formed  {meritmop  .core 

ing  to  the  thin!  method,  colonies  are  formed  in  a  solid  body  i 
Long  threads  can  become  segmented  into  shorter 

According  to  the  investigations  of  Buchner,  I  i  Ivi 

the  period  ol  reproduction— i.e.,  the  length  of  time  from  one  cell' 
•ion  bo  the  next— in  the  cholera-spirillum  under  favorable  eon 
nutrition  varies  from  fifteen  t«>  {>>rty  mini;? 

If  the  bacteria  in  the  j>eriod  of  rest  aggregate  into  dnj 
(roenoeoi  constantly  progressing  reproduetn  accnmuli 

of  neighboring  cells  anywhere  in  great  mass- 

glutinous  colonies  which  are  called  zoogloea.     Tie*  jellj  is  formed 
of  the  e»  ll-iii.  mbraij.'S  of  the  rission-fiuigi.   and. 
it  also  consists  of  mycoprotein.     Th«  gl 
most  various  shapes,  and  reach  at  times  a  rable  si/ 

efampear  patches  or  ropes  of  from  one  to  three  or  i ,  i.  centimetres 
dial     I 

Under  certain  circumstances  main  of  the  fissiou-d  tporca, 

These  are  cells  winch  are  distinguished  1>\  the  fact  that  they  remain 
alive  under  conditions  in  which  the  ordinary  vegetal i 
moreover,  when  they  are  put  into  fresh  nutrient  solntkMat.  they  can  pro- 
duce a  new  generation.     Most  frequently  the  *j  endogenic 
—i.e.,  the  sj-                                     a  cell,  "-specially  in  bacilli,  and  is  do- 
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\. -loped  out  of  the  protoplasm  of  the  cell.  In  tlie  latter  a  small  gramile 
appears,  which  grows  out  into  an  oblong  or  round,  highly  refractive, 
sharply  oontotired  body,  always  remaining  smaller  than  the  mother-cell. 
The  spore  becomes  free  after  the.  disintegration  of  the  mother-cell.  The 
formation  of  arthrosporee,  observed  in  micrococci,  is  said  to  take  place 
by  the  assumption  directly  of  the  characteristics  of  spores  by  individual 
members  of  a  colony  or  of  one  of  the  series  of  generations,  while  at  the 
same  time  they  either  remain  externally  unaltered  or  take  on  other  mor- 
phological peculiarities. 

In  old  cultures  the  bacteria  nearly  always  show  degeneration  forms 
which  are  swollen  and  distorted,  and  take  the  stain  poorlv  and  irregu- 
larly. 

Babes  and  Krrisr.  by  speeiaJ  methods  of  staining  with  Lbttier's  methylene  blue, 
hematoxylin,  and  Phitiier's  nuclear  black,  have  found  in  the  interior  e»f  different  bac- 
teria granules  which.  leoOMling  ti>  their  heluvmr.  probably  bear  some  relatiun  to  the 
r.'ll-divisiun  and  to  the  spore-tonuttoo,     Ernst  dc-  the  bodies  found  hy  him  a* 

tparogatk  granules,  since  he  was  able  to  trace  in  some  bacteria  the  transition  of  these 
■.     He  is  inclined  to  nttr ibutf  to  tliein  the  nature  of  a  cell-nucleus,  a  view 
assented  to  by  BtttSObH.     Hunge  look*  upon  the  bodies  described  by  Ernst  as  cell-gran- 
00  connection  with  spore  formation,  and  describes  other  bodies,  stain- 
ing with  Loftier' s  solution,  as  the  predecessors  of  the  spores. 


§  155.  The  fission-fungi,  owing  to  the  absence  of  chlorophyl  iu  them, 
are  restricted  in  theii'  nutrition  entirely  to  ready-formed  organic  sub- 
stances which  are  soluble  in  water  and  which  are  supplied  to  them  in 
an  abundance  of  water.  They  need,  moreover,  various  mineral  sub- 
stances, especially  sulphur,   phosphorus,   potassium  or  rubidium,  or 

nun  and  calcium,  01  magnesium  or  barium  or  strontium. 

They  are  capable  of  taking  their  necessary  carbon  from  most  of  the 
carbohydrates  that  are  soluble  in  water.  They  can  derive  their  carbon 
from  dilute  solutions  of  compounds  which  in  greater  concentration  are 
destructive,  as,  for  example,  benzoic  acid,  alcohol,  salicylic  acid,  phenol, 
etc. 

The  fission-fungi  derive  their  nitrogen  from  dtbitminotta  matter  :  they 
also  obtain  it  from  those  Compounds  which  are  designated  as  a  mi  us 
(methylamin,  ethylamin,  propylamin),  mniito-ftcidx  (asparagin,  leuein), 
and  ttmidti  <o\aniide,  urea);  and  they  may  obtain  it  from  the  am- 
monia wilts,  and  partly  also  from  nitrate**  The  albuminates  are  changed 
into  peptones,  previous  to  their  assimilation,  by  a  ferment  given  off  from 
the  riss ion-fungi.  Free  nitrogen  cannot  be  assimilated  as  such.  Nitro- 
genous and  non-nitrogenous  compounds  are  not  only  assimilable  as  such, 
I  >ut  als< » in  combination.  The  fission-fungi  can  derive  their  nitrogen  from 
ammonia  and  nitric  acid  only  in  the  presence  of  organic  carbon  com- 
pounds. 

According  to  Nageli,  sulphur  is  essential  to  the  fission-fungi,  and 
they  take  it  from  sulphates,  sulphites,  ami  hyposulphites.  They  take 
the  other  mineral  subetamces  enumerated  above  from  various  salts.  If 
along  with  abundance  of  nutrient  material  there  is  too  little  water  pres- 
ent* all  further  growth  ceases;  still  many  fission-fungi  are  able  to  dis- 
pense with  water  temporarily.  Spores  suffer  very  little  from  the  effects 
of  dn  ing. 

:ne  of  the  fission-fungi  are  restricted,  for  their  nourishment,  main- 
ly or  exclusively  to  dead  organisms  or  to  solutions  of  organic  matter, 
and  lieloug,  therefore,  to  the  saprophytes.     Others  are  also  able  to 
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derive  their  nutrition  from  living  animals  or  plants,  and  are  therefor*  to 
be  reckoned  among  the  parasites. 

If  the  fission-fungi  gel  into  water  containing  no  nutritive  material, 
many  of  them  die  in  time.     The  Bpom  resist  Die  Longsi  ii  reaped 

ea  oxygen  is  necessary  for  the  growth  «»f  manj  bacteria,;     then 
can  dispense  with  it  so  long  as  the. v  are  under  favorable 
Other  respects;  still  others  develop  only  where  oxygen  is  - 
first  of  these  are  called  obligatory  aerobes,  the  aecond  facuUati 
roba.  the  third  obUaaiory  anabrobes. 

Facultative  anaerobes  produce  in  part  fermentation  by  their  n 
plication  in  the  absence  of  oxygen;  but,  according  t<»  the  ii 
of  Pliigge  and  Liborius,  fermentative  phenomena  seem  alsi.  <  ft 
absent.     Pathogenic  bacteria,  according  toLiboxius,  are  facultative  or 

obligatory  anaerobes. 

Carbon  dioxide  has  no  influence  upon  the  development  of  manj  bac- 
teria, as,  for   example,  upon  the  typhoid-fever  bacilli   and   u 
Friedlander  pneumonia-bacilli.     Upon  others,  on  I  wan 

inhibitory  action,  as,  for  example,  upon  Bucilhi* 
and  Bacuha  toko$pmt$een6,   the  bacilli  of  anthrax  and  of  ch' 
pus-cocci,  ana  others  (C.  Frankel).     The  bacilli  of  anthrax,  of  el 
Asiatics,  and  of  rabbit  septicaemia  die  out  in  a  few  hours  ii 
Seltzer  water,  but  the  spores  of  anthrax-bacilli  keep  alive  indefi: 
(Hnchstctter). 

Intense  light  has  an  injurious  or  destructive  effect  Upon  the  ilev 
meut  of  many  bacteria,  and  OOnsequentlj   infected  water  ett  b© 
fected  by  light  (Buehucr).     In   Barilfus  anihracU  the  vii 
weakened  by  sunlight  (Arnold,  Gaillard  ).     Anthrax-spore*  «li< 
exposed  for  a  loug  time  to  light  and  air  |  Arloing,  Roux ).     Accord  i 
Qeisler,  the  green,  violet,  and  ultra-violet  are  the  ra\  are 

ticularly  injurious  to  them. 

OZding  to  Nageli,.  Hauser,   ISuclmer,   Zopf,   and  DtbtlB,  Jifn 
f  nutrition  act  in  modifyiiuf  (/><    i  ■  ilimenttxan* 

mrftingu    For  example,  bacilL  cultivated  in  different  nutrient 
tious  liave  different  lengths  as  well  as  different  thickness. 
varieties,  moreover,  it  is  said  that,  in  one  nutrient  solution,  tl 
is  generally  into  spherical  cells  and  short  rods,  while  in  ai  n  Um 

it  in  into  long  threads  (Zopf       I      illy,  the  phyMotj 
ertiet  can  also  chantje  under  different  modifivaih 

The  temperature  of  the  maditUB  surrounding  the  bacteria  acts 
generally  in  such  a  way  that  when  there  is  a  fall  tin-  vital  pn»eeeaea  be- 
Dome  weak.-r  an. I  slower,  and  dually  ceaoo,  whereas  wit)  ion  of 

the  temperature  they  rise  to  a  certain  maximum,  and  at  a  slight  excess 
above  this  suddenly  (•.■as.-,  still  higher  temperatures   kill  the  t 
The  maximum  of  permissible  temperature  lies  at  a  different  1 
different  fungi,  and  is  alao  partially  dependent  npon  the  character  of 
the  nutrient  substance. 

A  low  temperature  stops  dev.  dopment  in  all.    They  fall  into  a  state 
of  numbness,  but  do  not  die  even  a!  rerv  cold  temj>erature8.     The  i 
itv  due  to  cold  develops  in  the  individual  f«>rms  at  different  tern, 
tures.     Th.-  most  favorable  temperature  for  ( 
between  30°  and  1"   0.;  st  temperatures  above  44   C.andbelon 
there  is  cessation  of  development.     Many  bacilli  form  spores  only  at 
high  tern]*  ratures. 

>ng  water  and  tteam  at  100°  C.  kill  all  bacteria  and 
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spores  if  allowed  to  act  for  some  time.  Bacteria  and  their  spores  bear 
higher  temperatures  in  dry  air,  so  that  a  temperature  of  14H  Q  for  three 
h<  mn  is  necessary  to  kill  the  latter.  Many  bacteria  are  killed  at  a  tem- 
perature of  from  OO3  to  70°  C,  provided  it  is  kept  up  for  a  very  long  time. 

J  nffmijcJitK-HU  multiply  within  certain  limits  mom  sad  inoru  slowly  the  lower  the 
tempei  Between  W   C.  growth  and  noze-fonnetloa  usually  cease  at 

liUB  tfid  i't  twenty-four  hours.  At  26*  C.  the  time  required  rises  t«.  tm&  thirty-five  to 
forty  boon.     At  18  C.  farty-eightto  flftj  lmursare  required  f<«r  the  spore-form 

<^7enty-two  hours.     At  IS"  C.  spores  appear  at  the  end  of  liv<>  days  ;  at  16 
•  li  days.     Below  15s  C.  all  growth  ami  epotQ  formation  cease  (Koch).     SpOTO- 
!<njiiati.iii  siill  takes  place  even  at  42    i  . 

In  hot,  dry  air,  bacilli   bee  from  spores  QO  not  withstand  a  temperature  a  Uttk 
1«hi   (.'.  for  an  hour  and  a  half.     In  hut,  dry  air,  spores  BXOjed  at  a 

temperature  of  140   C.  at  the  end  of  three  hours. 

Anthrax-spoi'  >Hm;i  vnter  In  two  Injurs,  in  confincl  itMM  in  ten  minuteB; 

but  the  spores  of  the  garden-earth  bacillus  nre  ttOt  killed  in  this  time.  The  acli'>a  DI 
steam  at  l€  I  period  of  ten  minutes  kills  all  spores.      II 

kills  all  spores  in  from  ten  10  fifteen  minutes,  ami  penetrates  very  well  iui««  the  Object! 
to  be  disinfected  (Koch,  Gefflrj,  Loftier). 

Aooording  to  Arlolng  end  I  Hielaux.  anthrax-bacilli  die  in  from  twenty-four  to  thirty 
hours  when  ezpoeed  to  the  direct  rays  of  the  sun;  spores  in  from  six  h>  efgftt  weeks. 

§  156.  If  fission-fungi  find  themselves  in  a  medium  which  suits  them. 
their  multiplication  can  still  he  brought-  to  a  standstill  provided  the  fluid 
contains  substances  which  hinder  their  growth  and  even  kill  them. 

This  effect  is  produced  by  many  substances — sublimate,  lysol,  carbolic 
Kid,  iodine,  etc. — even  in  comparatively  great  dilution.  Other  sub- 
stances operate  injuriously  upon  the  bacteria  only  when  they  are  in 
stn  >nger  concentration.  The  point  at  which  the  mid ti plication  is  hin- 
dered is  always  reached  at  much  greater  dilution  than  that  at  which  the 
bacteria  are  killed.     Spores  are  much  more  resistant  than  the  vegetative 

forms. 

Many  bacteria  are  very  sensitive  to  acids,  so  that  even  a  small  degree 
of  acidity  hinders  the  growth.  This  is  true,  for  example,  of  the  organ- 
ism <>f  anthrax  and  of  the  Fraiikel-Weicliselbautn  pneumococcus.  But 
still  some  are  able  to  grow  with  a  moderate  amount  of  acid  in  the  nutri- 
ent tiuid.  As  a  general  rule  they  are  specially  sensitive  to  the  mineral 
acids,  but  the  presence  of  a  large  amount  of  citric,  butyric,  acetic,  and 
lactic  acid  also  hinders  the  multiplication.  In  this  connection  belongs 
tin*  fact  that  the  products  of  decomposition  caused  by  the  fermentative 
Action  of  the  fungi  at  a  certain  degree  of  concentration  are  injurious  to 
tin*  development  of  the  fungi,  and  finally  stop  tin  ir  growth  entirely. 
Thus  in  butyric-acid  and  lactic-acid  fermentation  the  quantity  of  butyric 
a«i.l  and  of  lactic  acid  gradually  formed  may  finally  cause  cessation  of 
Hlfl  growth  of  the  fungus.  A  similar  result  occurs  in  the  bacterial 
putrefaction  of  albumin,  since  the  products,  such  as  phenol,  iudol, 
nkatol,  phenyl  acetic  Mid,  phenyl  propionic  acid,  etc.,  hinder  the 
further  development  of  the  bacteria.  The  fission-fungi  are  less  sensitive 
to  alkalies,  and  many  of  them  can  bear  a  tolerably  high  degree  of  alka- 
linity in  the  nutrient  tluid;  but,  on  the  other  baud,  there  are  certain 
-  which  do  not  flourish  in  alkaline  fluids — e.g.,  acetic-acid  fungus. 

Multiplication  also  ceases  in  the  presence  of  a  superabundance  of 
nutrient  material— i.e.,  with  an  insufficent  amount  of  water.  The 
fact  that  fruit  preserved  in  sugar,  and  salted  and  dried  flesh,  do  not  be- 
come foul  depends  upon  this.  l;o<k1-s tuffs  can  also  be  preserved  by  de- 
priving them  of  water  and  by  the  addition  of  substances  which  are  dis- 
solved in  the  tissue-fluids,  and  in  this  way  increase  the  proportion  of 
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solid  matter.  The  limit  at  which  deTelqpmaat  takes  place  is  reached  at 
a  much  higher  degree  of  humidity  for  the  tissiou-fungi  and  yeast-fooia 
than  for  mould-fungi. 

According  to  iitv.-sti^iitinns  of  Pfeft'er  and  All-'  many  motik 

bacteria  show  eheniutuctic  properties — i.«.,  they  are  attracted  or  re- 
peUed  by  ohemicid  substances  dissolved  in  water.  The  bacteria  swim' 
miiig  Hound  in  the  fluid  consequently  collect  together  at  places  where 
there  are  chemical  substances  winch  attract.  T\  phoid-fever  bacilli  and 
nholom  spirillnx  for  example,  are  attracted  by  the  juice  of  a  pol 
Cohen).  Potassium  salts,  peptone,  and  dextrin  also  act  by  attraction, 
hut  the  individual  bacteria  behave  differently  toward  these  sutwtaaces 
(Pfeffer).     Free  acids,  alkalies,  and  alcohol  have  a  repniai  u. 

If  a  nutrient  fluid  contains  other  lower  fungi  besides  the  bacteria 
there  often  takes  place  a  competition  between  the  different  micro- 
organisms, and  fission-fungi,  budding  fungi,  ami  mould-fniuri  esa 
crowd  oue  another  out.  In  a  similar  manner  a  reciprocal  crowding  out 
occurs  among  the  fission-fungi  themselves.  Thus,  for  example,  cocci 
can  lie  supplanted  and  destroyed  by  bacilli,  or  one  form  of  Imcil! 
another.  This  would  happen  whore  either  the  .-. imposition  OK  the 
perature  of  the  nutrient  fluid  is  more  favorable  for  oue  or  for  the 
or  also  where  one  species  of  bacteria  forms  products  which  act 
rioush  upon  the  other,  Of  where  one  form  grows  more  rapid! 
other  and  in  this  way  takes  away  the  necessary  nutrient  material 
the  competitor. 

According  to  the  investigations  made  by  Pasteur,  Emu  lioo* 

staid,  Wooohead,  Blagovestchenaky,  and  others,  the  ai  m  be- 

tween  nitiit)  bacteria  shows  ita  influence  sren  in  inoculation  BKpefilBOBjBI 
upon  auimals.  By  simultaneous  inoculation  with  different  bark-rift  it 
sometimes  happens  that  the  development  of  a  pathogenic  I  togoa 

in  the  body  of  a  susceptible  animal  is  hindered.     Tims,  for   . 
the  development  of  the  anthrax-bacillus  cau  be  hindered  bj  a  simnlU- 
MOM  inoculation  witli  erysipelas-cocci  (Emmerich  i  or  with  the  BacShu 
pyocyaaeui  ( Bouchard). 

f  sample  fNlejeU),  fiMsion-ftitiKi.  ynnt-funei.  n»<l 

I«»n.     If  i<>  the  Mine  solution  »iv»-  |h-i  cent  of  ta 
fuiuo  alone  multiply  andcaoae  alcoholic  fermentation      I 

itlon  "f  mould  is  obtained,     i 
acid  ake  the  lite  < . t  the  other  fungi   hit] 

in.  nt   -i  -.in  .  \,  i  the  other.     In  the  « I » •  budding  fungi  a!< 

though  othi  And  their  waj  into  it.  .m.l  i 

prodo  '  ill  only  after  all  the  siarar  is  used  up.  i  •leetrny  the 

i  again  appear* 
putrefaction. 


fungi  are  ini 
indcaujw 

•e  per  cent  of  tartaric 
of  the  tartaric 


§  167.  The  growth  and  multiplication  of  the  fission-fungi  always 
cause  chemical  transformations  of  the  nutrient  material,  and  these 
are  brought  shout  in  part  by  (If  influence  of  th<  t*  seen  • 

tin-  bacteria,  in  pari  directly  through  tht  metabohc  j>>-<*rM$e$ 

within  the  eeUs  ih-inselvea. 

Anions  the  fermr.nl*  or  mzitmc*  ar  allv 

proteolytw  or  ami  'iieh  a 

abont  the  solution  of  the  albnminous  bodies,  and  es 

action  of  the  peptone  molecnle,    The  baoteria  fm 
aento,  which  change  starch  iuto  sugar,  lit 
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enti    which    transform    cane-sugar   (disaceharid)  into  grapCHWgSjf 
(inonosaccharid ). 

Oue  of  the  first  chemical  results  of  the  bacterial  metabolism, — or, 
in  0U16I  words,  0$  the  vital  activity  of  the  fission-fungi  aided  by  their 
en/ vines — is  tla1  breaking  up  of  complex  organic  com  pounds.  By  i 
authors  all  these  processes  are  designated  as  fermentations,  while  other 
authors  (Lehinaun)  only  speak  of  fermentations,  when  a  fission-fungus 
breaks  down  a  given  fn.«d  material  with  particular  ease,  and  therein 
gives  rise  to  a  special  product,  or,  may  be,  several,  in  marked  quanti- 
along  with  or  in  place  of  its  other  metabolic  products.  Other 
authors,  still,  limit  the  terra  fermentation  to  the  destruction  of  the  car- 
bohydrates. 

In  tfie  decompositions  caused  by  the  fission-fungi  many  widely 
different  products  are  formed,  which  vary  according  to  the  composition 
of  the  nutrient  material  and  the  character  of  the  fission-fungus.  For 
fermentation  to  take  place  proper  fermentable  material  is  necessary. 
Mauy  fungi  can  cause  fermentation  as  well  in  the  presence  as  in  the  ab- 
sence of  »»xygeut  while  to  some  of  them  a  paucity  of  oxygen  is  essential. 

Among  the  products  of  the  bacteria,  which  are  of  especial  importance 
to  the  physiciau,  are  those  which  act  poisonously  and  cause  tissue 
changes,  and  to  which  belong  particularly  those  substances  which  are 
described  as  />(*>, ii'ti'tts,  hu-itin,  and  hu-nlhumins. 

The  ptomains  are  basic,  erystallizable,  nitrogenous  products  of  the 
action  of  albumin  by  bacteria;  they  are  also  known  as  the  alkaloids 
of  putrefaction  or  cadaveric  alkahiuh.  When  they  display  poisonous 
properties,  they  are  classified  among  the  toxins.  The  best  known 
anjong  them  are  sepsin,  putrescin  (dimethylethylendiamin),  cadaverin 
<  pentamethylendianiin),  collidin  (pyridin  derivative),  peptotozin,  neii- 
ridin,  neurin,  cholin,  gadinin,  and  also  substances  resembling  nm-- 
eariu. 

The  toxalbumins  are  amorphous  poisons,  which  occur  in  bouillon 
cultures  <>f  many  of  the  bacteria.  They  are  precipitated  by  the 
methods  that  cause  the  precipitation  of  albumin,  and  hence  are  looked 
upon  by  most  investigators  as  aEbum&WUe  hotlivM.  Nevertheless  it  is  to 
be  remarked  that  they  are  possibly,  in  part,  bodies  only  carried  down 
along  with  the  precipitated  albumin;  and  the  proof  (Brieger)  that  the 
Specific  poisons  of  tetanus  and  diphtheria,  which  have  been  classified 
ig  the  toxalbumins,  have  been  shown  to  l>e  free  from  albumin 
argues  for  such  a  conception.  It  appears  therefore  more  correct  to 
classify  these  specific  poisons  also  as  toxins.  They  constitute  those 
poisons  which  determine  the  special  form  of  the  intoxication  in  the 
various  infectious  diseases. 

Among  other  decompositions  worthy  of  note  which  are  caused  by 
bacteria  are:  the  formation  of  lactic  acid,  formic  acid,  acetic  acid,  pro- 
pionic acid,  butyric  acid,  also  often  alcohol  and  carbonic  acid  from 
sugar;  the  formation  of  acids  (acetic  acid,  butyric  acid,  propionic  add, 
valerianic  acid,  succinic  acid,  formic  acid,  oarhooio  arid)  from  alcohol 
and  organic  acids;  the  formation  of  indol,  skatnl,  phenol,  cresol,  p\  ro- 
bin, hydrochinon,  hydroparacuimi  1,  and  paroxyphenylaoetie 

ron   Neiaki,  Salkowski,  Brieger),  and  finally  hydrogen  sulphide, 

ammonia,   carbonic    acid,   and    water   from  albumin;    the  formation    of 

ionium   carbonate  from   urea;    the  transformation  of   nitrous  and 

nitric  acids  into  free  nitrogen;  the  reduction  of  nitrates  to  nitrites  and 

to  ammonia,  etc.     Finally,  there  are  also  in  the  soil  living  bacteria— 
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the  nitrobacteria — which  are  able  to  form  nitrous  ami  nitric  acids  I 
ammonia  ( Wioogradi  I 

Al«»iik'  with  the  nitrification  of  nfttOfgOO  there  tak<  ilte- 

neonsly  a  destruction  of  the  earth y  alkali  carbonates,  as  shown  I 
fact  that  the  nitrobacteria  are  able,  in  the  absence  < 
compounds,  to  derive  the  carlxm  PBOflTJ  for  the  building  no  of  their 
cells  from  the  oatU  of  carbonic  acid.     There  takes  place,  therefore,  a*  a 
ltd  the  vital  activity  oi  these  organisms,  a  synthesis  of  organic 
material  out  of  iuorpinic  auh6tan<-< 

Under  the  influence  of  the  fission-fungi  there  are  formed  bitter,  tfl 
disam  es  that  aw  but  little  Known.    Milk  that  ha*  U«> •■:■■ 

bitter  affords  an  example  of  this.     Furthermore,  fnngJ  occasional! 
Ance  piymaUt  of  red.  ytSkowt  green,  Mue.  and  fiolw  o<  •!<  »r.     Thus,  for 
example,  a  blood-red  coating  of  Bacillus  pn  forma  on  bread 

(bleeding  bread);  moreover,  bandages  and  pus  OOlMtUBOB  turn  bl 
cousequeuce  of  the  presence  of  tin*  aicTOCOCCUt  ca     In  very  many 

cultures  a  fluorescent  coloring  material  is  fonu<  1 

The  pkotpkon  a  >  ni  phenomena  to  lx?  seen  not  infrequent  tre- 

tying  sea-fish  depend  also  upon  bacterial  products  of  decomposition,  u 
proven  by  Pfluger,  and  api>ear  where  there  is  a  lively  reproduction  of 
the  bacteria. 

The  first  investigations  to  establish  the  change*  characteristic  of  putrefac 
made  swans  ami  Franz  Schulze,'  in  the  middle  of  die  titties,  and  up 

result.-*  of  their  exj»eriinent.s  |hei  expressed  the  opinion  that  fermenuti 
tion  depend  upon  the  presence  miis.     Alu 

Cagnard-Laumr  observed  the  multiple  yeast-cells  In  a  ntatic 

observation  mad*  by  s«  tartan  wu  aabseottenUj 

roeder  and  von  Duaeh  then  showed  that  by  nlu  »n  i 

mltted  t  mebla  of  fermentation. and  ulr."  by  the  action  of  higher  umprrati 

the  ■jwmniMWi  of  fermentation  may  k«  hiiuli  ; 

since  the  LfitMtlfatioa  vans  then  have  been  advanced  many  I; 

U|k.ii  |  of  fermentation,  especially  u| 

aat-fnngi,    Certain  authorities  have  sought  t<<  l»i  lug  these  procssscs  into  immediate 
relationship  with  the  life  «>f  the  cells  that  rs  Its 

tepamte  tliem  front  the  l-  aniittg  to  Liebtg,  the  process  is  due  toamoV 

movement  which  an  unformed  ferment  or  a  body  in  a  state  i  d  activity - 

-ing — imparts  to  other  bodies  whose  elements  are  nol  held  strongly  top 
ling  i"  Hoppe-JSeyler  and  Traube.1  the  cells  < 
anfonned  ferments,  which  cause  decomposition 
preseno  ,  \vi  Ihout  taking  part  chemli  BSriSg  (hi-tnselves  Into  a  c 

Ac  >  Pasteur,1  fermentation  i-  ••  fer- 

ment* It  occurs  only  when  free  oxygen  is  Ian 

bavttotske  the  oxygen  from  the  chem 

way  the  in.-l.  <ular  balance  of  the  1  According  nckl,  alsu, 

-is  is  to  be  regarded  as  the  cause  of  the  different  kinds  of  ferments' 

peytfcal  tkt  -  s  trausfer  of  mokav 

ular  motion  from   the   I  ui   to  the  materlsl  und< 

Tliis  motion  is  present  h  "is,  and  at >■ 

Tim  oomp  lasm  remain  themselves  unchanged,  but  by  the 

trame  ::i  the  molecules  of  the  feSM 

:><l  these  luni me  disintegrateil. 
_' to  E.  and  ll    Bnchner  there  can  be  obtained  from  yeast,  by  a  piueauTe 
400-6OO  atmospheres,  a  eel  I- juice  which 
Fermentation  it  therefore  not  bound  up  with  the  life  of  th.  .  ■  caused  by  a  cs 

i  FoggmL  a  i  I  via. 

»Cf 

tAu>  >n.  et  iie  Phy$.,  ton 

.  acei,  i"n:  Kennrntsei 

Paris,  let 

mdl.  ,1  /;...„.  A 
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"zymase" — which  apparently  is  secreted  by  the  cell,  and  on  the  surface  of 
the  latter  nplita  the  fermentable  .sugar  Into  alcohol  and  carbonic  ho 

H.  Bnchnsr  ia  of  tho  opinion  that  the  specific  toxina  (for  example  of  tetanus  and 

of  diphtheria)  also  are  ingredients  of  the  plasma  of  the  bacilli  concerned. 

The  power  to  produce  fermentation—  i.e.,  deoomposition — in  the  nutrient  fluid  is 
very  likely  not  only  a  property  of  fission- fungi  and  yeast-fungi,  but  also  of  the  cells  of 
mixed  beings,  therefore  also  of  man.  According  to  Volt,1  the  decom- 
position of  the dia»l red  albumin  circulating  in  the  onanism  is  attributable  to  a fer- 
mentative activity  of  the  cell.-.  Pasteur  has ■  sliown  that  fruit  and  leaves  possess  t'ermen- 
tativ'  i  under  snltabli  >ns, 

Alone  with  fermentation  and  patrefaction  which  result  from  funyi,  then  m  "ther 

deoompoaltiona  of  organic  substances  In  the  production  of  which  the  fungi  have  no  part. 

These  consist  mainly  in  a  slow  oxidation  or  burning,  in  which  carbon  dioxide  and 

are  formed,  and,  in  the  ease   >f  nitrogenous  substances,  also  ammonia.     This  form 

lition  takes  place  under  conditions  Inwhiohab  elr  and  moisture  are 

nlc  matter.     Hot  cover,  it  also  takes  place  in  the  living  organism. 

In  dead  organic  matter  thia  auswers  partially  to  the  process  usually  called  moulderiwj. 


1 


Qemeral  Considerations  concerning  th<-  Pathogenic   Fha&onrfungi  and 
their  Behavior  vn  the  Human  Orgaawem, 

I  Lj8,  As  lias  been  already  explained  in  §§  12,  13,  and  14,  there  are 
among  the  fission-fungi  numerous  species  which  are  capable  of  produc- 
ing disease  processes  in  the  human  organism,  aud  they  are  therefore 
called  pathogenic  fission-fungi.  The  first  condition  of  such  action  is 
evidently  that  the  bacteria  concerned  must  possess  properties  enabling 
them  to  multiply  in  the  tissues  of  the  living  human  body,     They  must 


BBV» 


TiG.  808.— Section  through  ■  voeal  coed  of  n  child  with  Itnptoeooent  eol.-mUwiU|»onnn«l  In  th»>  i-pltliHIum. 
i.iiuin  ;  6,  r,.rin.i  th<-  Unue  of  the  nincum  membrane;  c.  swoileu,  ii*-K>-<»-™t*-»i  epithelium,  to  pan 
ifmiclH  :  (/.  layer  of  eoeel ;  e.  rtiieMvH.wmll-eell  lntlltratlon,  partly  toslile  the  SSfttiermted  epithelium, 
partly  m  ihseoensottTi  tissue.   MagnUkdamdhiiJ. 

eonaoqneatly  fiud  in  the  tissues  the  suitable  nutrient  materia],  aud  in 
tlm  lx»dy-temi>erature  the  warmth  necessary  to  their  growth.  Thetis- 
sues,  moreover,  must  not  contain  substances  which  are  a  hindrance  to 
their  growth  (ei,  §8  29  aud  30), 

If  pathogenic  fissiou-fuugi  succeed  in  growing  in  the  tissues  of  the 

•<lv  -i.K,  if  infection  takes  place  (cf.  SS  14)— their  action  is  in  general 

characterized,  at  the  point  of  multiplication,  by  degeneration  (Fig.  392, 

'"Physio  ^auerstofi  "  Leipsic,  1881. 
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-■/,%,  iu/fmniiififii'it  (e),  and  new  growth 
produced  by  them  cauat  mamfestabiow  of  poisoning* 

But  in  individual  fuses  the  disease  process  assume*  .lit* 
in  that  the  distribution  <>f  tin-  I  Ku-tii  1.1  in  th<  i  l<c»l 

action,  as  well  as  the  production  of  poisous,  differ  grosllj  ■  ith  the  differ* 
ent  forms  of  bacteria. 

Witli  niatty  of  then  the  localaction  upon  the  tissues  oc  .e  front; 

with  others  the  general  intoxication.     Main  bacteria  confine  (Asms* 
the  region  in  which  they  have  found  entrain  >■  ;  < ' 
ntpteaty  into  the  eurronrld&ng  neighborhood;  Ntill  others  are  carrn 
the  lymph-  and  blood-currents  and  lead   to  the  formal  -4atv 

foci;  and  finally,  still  othen  increase  m  the  blood. 

If  a  spread  of  the  bacteria  takes  place  through  the  bl< 
mag  go  from  the  mother  to  the/attu  during  pregnancy,  linoi  u^uita 

forms   no  certain  filter   against  pathogenic    b  This    lias   been 

proved,  Eos  example.  Cor  anthrax-bacilli,  fur  the  bacilli  of  uiatic 

anthrax,  for  the  bacilli  uf  glanders,  for  the  spirilla  of  r*  fever, 

for  tlio  bacilli  of  typhoid,  and  for  the  pneumococcu 
BSftsin  observations  of  Kalvos,  Birch-Hirsehfeld,  ami  Latin,  ehum.  ■ 
the  placenta,  lueh  as  hemorrhages,  loss  ol  epithelium,  alt. 
vessel-walls,  favor  the  transmigration  of  the  bacteria.     Bacteria;    as,  for 
example,  anthrax-bacilli— can  grow  through  the  tissues.     Tim  passing 
over  of  bacteria  from  the  mother  to  the  fo-tus  presupposes,  as  a  rule, 
that  after  the  entrance  of  these  organisms  into  the  circulating  blood  «.f 
the  mother,  the  latter  shall  remain  alive  at  least  long  enough  to  allow  of 
the  transmigration. 

The   book  rW  which   succeed   in   multiplying   in  the   human    I 

oui  again,  in  t>i<t„;i  oaeee,  in  a  short  time,  and  the  diseases  cause- 
them  proceed  to  recovery  (cf.  I  _-       Nevertheless  it  also  i, 
ly  happens  that  they  an  preserved  for  <>  l<>>"/  time  in  (}>»■  IhhIij,  and  • 
continuously  cause  dit  r,  00  the  other   band, 

Of  inactivity,  so  that  no  disease  processes  of  any  kind  ar 
nizable  till,  after  "  shorter  or   font  ft  r  )>< 
(ion  takes  place,  and  along  with  it  new  manifestation* 

I    infrequently   a  secondary   infection    associates    it-  .    an 

inn  <  mm  already  existing.    The  relation  between  (he  two  infections  is 
r  that  the  second  occurred  accidentally  after  the  first  became  estab- 
lish* d.  or,  on  the  other  hand,  that  the  way  was  prepared   b\   the  first 

infsstion  Dor  the  subsequent  one  (of.  j  M 

Finally,  double  infection,  in  which  two  or  even  more  f"im^..f  bscfc 
come  t<«  development  in  tin*  tissues  simultaneously  and  exert  tbsj 
structive  intluetae  Upon  them,  is  not  nn  infref]ueut  <xvurr< 

i  159.   Bsch  nftthogmrffi  fission-fungus  has  a  specific  action  n 
tissues  of  tl»M  human  body;  but,  nevertheless,  dip 
funiji  mag  •  •<  ri  mmMar  action.     Thus,  for  exempli  ia  can 

cause  suppuration.     Consequently  it   is  onh   i  tain  prop 

oases  that  the  morbid  changes  in  the  tiss 
the  species  of  tln«  pathogenic  fission-fungus  caj 
taint \. 

It  has  been  demonstrated,  moreover,  thai  the  pathogenic  properties 
of  the  bacteria  are  not  entirely  constant :  t)  he  contrary  , 

virulence  varies,  so  tl  I  ia  that  cause  se\  tn-uinajr 
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become  changed  through  external  circumstances ;  that  is  to  say,  may 
!•■  weakened  so  that  they  either  lose  entirely  the  power  to  produce 

ffTOOesseti  of  disease  in  the  organism,  or  at  least  can  cause  ouly  mild 
arms  of  disease.  This  peculiarity  in  not  alone  of  theoretical  int 
but  is  also  of  high  practical  interest.  It  explains,  on  the  one  hand*  to 
I  nftrtftin  extent,  way  a  certain  infection  does  not  always  run  the  same 
course,  and,  moreover,  why  alongside  of  severe  attacks  light  ones  also 
OOCOr.      On  the  other  hand,  it   affords  us  the  possibility  of  obtaining 

material  /or  inoculation  from  attenuated  cultures  of  bacteria,  by  meana 

of  which  slight  degreea  of  Infection  and  also  slight  degrees  of  intoxica- 
tion can  be  produced,  which  protect  the  organism  from  severe  infection, 
or  cure  an  infection  that  has  already  taken  place  (of.  $  30). 

Attenuation  of  the  pathogenic  properties  of  a  fission-fungus  can 
lw  I'rtVcted  by  allowing  higher  temperatures,  oxygen  or  light,  or  chemi- 
cal antiseptic  substances  to  act  in  a  suitable  manner  npos  the  cultures 
as  well  as  by  cultivating  the  futigus  in  the  body  of  animals  possessing 

littl.'  susceptibility.  In  some  forms,  as  in  the  diplocoooua  of  pneumonia, 
it  is  only  nrrnnatrj  to  cultivate  the  bacteria  in  question  upon  artificial 

media  to  bring  about  attenuation;  in  others,  such  as  the  bacillus  of 
chicken-cholera,  prolonged  exposure  of  the  culture  to  the  air  suffices  to 
bring  about  an  attenuation.  If  it  is  desired  to  preserve  the  virulence  of 
tho  pneumococci  for  a  long  time,  it  is  necessary,  from  time  to  time,  to 
inoculate  the  bacteria  cultivated  upon  artificial  media  into  rabbits,  which 
m  v.-vv  susceptible  animals.  The  glanders-bacilli  aud  tubercle-bacilli 
and  cholera-spirilla  lose  virulence  if  cultivated  for  a  long  time  uninter- 
ruptedly upon  artificial  nutrient  media.  The  streptococcus  of  erysipelas 
aes  so  attenuated  by  continued  cultivation  in  bouillon  or  nutrient 
jelly  that  it  is  no  longer  capable  of  killiug  even  mice  (Emmerich). 

It  is  possible  to  make  only  hypotheses  in  regard  to  the  explanation 
of  the  nature  of  the  attenuation  of  virulence  of  the  bacteria  by  the 
methods  above  mentioned.  If  the  bacteria  cultivated  for  a  longtime 
upon  artificial  media  change  in  virulence,  perhaps  this  can  be  partially 
explained  by  assuming  that  in  a  series  of  generations  the  less  virulent 
varieties,  which  certainly  must  often  appear,  gradually  win  the  superi- 
ority. In  the  attenuation  of  virulence  1m  heat,  chemical  reagents,  <t<-.. 
however,  this  explanation  is  not  permissible.  In  this  case  it  turns  \<  i  \ 
likely  upon  a  general  weakening,  a  degeneration  of  the  protoplasm. 
This  assumption  is  in  accord  with  the  fact  that  such  bacteria  show  a 
diminution  in  energy  of  growth. 


the  investigations  of  PuKteur  nn<l  of  K«xh,  the  vinil<-n« re  of  anthrax- 
bacilli  may  be  su  alien  i  lltivfctfdl  at  48  C.  lixdayS)  Of  St  IS  C  for 
about  thirty  days,  that  guinea-pi «*  in  no  longer  killed  by  i!i«-  Laocttlstioi. 

A  considerable  attenuation  »>f  the  anthrex-baolHui  is  obtained  even  by  tea 
in  (Tousaaint),  or  by  heating  at  63*  C.  for  fifteen  minutes,  our  at  60  C.  b>r 

twenty  nlnntes  (I  bauveao)  moreover,  the  same  result  la  alee  obtained  by  the  action  of 
ovygen  at  high  pressure  (Chauveau),  The  bacilli  weakened  by  the  Influence  of  high  tem- 
perature f>>r  ■  sh^rt  time  regal  n  their  virulence  very  quickly  by  reeulti  vat  ion  ;  tint"  bacilli, 
on  the  contrary,  which  have  been  weakened  at  lowex  temperaturei  remain  attennated 
throngh  oumaioau  of  the  bacillus  <>f  blackleg  are  rendered  harmless 

by  a  temperature  >>i  B6  C.  in  six  noun  (Arloing,  Thomaa,  CorasYln)  without  suffet 
any  diminution  in  their powi  oduction.       Moreover,  the  bacilli  can  be  weak- 

moot  killing  thfm  by  weak  solutions  of  sublimate,  thymol,  em-aiyptus-oii,  nitrate  of 
silver,  el 

The  addition  of  carbolic  acid  in  the  proponi  OOto  the  ooltun-flnld  permits 

the  development  of  anthrax-bacilli,  bnl  destroys  their  virulence  In  twi 
fChamberland,  Roux).    in  the  sann-  way  attenuation  i»  obtained  by  addition  of  bionxb* 


4." 


ii»_i^««.--  «     f  r.— :•  ?-tts-*i. 


?:..i        •  ■"«  :.u*: 


\  ■  •  i 


:  I-v    I:  ;.i— .i  :-- 

?..>    .  .*■*.      "  T  1    -    -    ■    " 

*  ".--'«■.  7-Ot  '.  '.  *"       "-T 

A  .::•  ■-.**/;:  -  "  r: 
1  .  t  :.  \\  .\\<  :■-»»-• 
:":.-  ■  >.  ■  .\ -•-.:.   ■  ^  ».-   *— 

'.-1      r   *: :'.  ■;■—•>■<:•  r: 

4"  '!   '»    ".■"■»'"*■•.".  T      * 


«■*."  I-TLa  1 " 


CULTURE    OF   BACTERIA.  4M 

or  upon  tlie  surface  of  the  solidified  nutrient  tluid  in  a  test-tube  (Plate 
L,  Fig.  4).  Very  often  the  infected  needle  is  stuck  into  the  solidified 
transparent  medium  contained  in  a  test-tube  (Plate  L,  Figs.  1-3). 

If  the  culture  on  the  gelatin  plate  is  pure,  and  the  whole  procedure 
is  carried  out  with  the  necessary  rare  and  avoidance  of  contamination, 
pure  cultures  are  obtained  by  the  above  method.  In  stab-cultures 
(Plate  L,  Figs.  1-3)  as  well  as  in  smear-cultures  on  potatoes  (Figs.  f> 
ind  6)  and  on  any  other  nutrient  medium  (Fig.  4),  often  special  pecu- 
liarities show  themselves  which  make  it  possible  for  the  practised  ob- 
r  to  recognize  the  form  of  bacteria.  Still  it  will  occasionally 
hapi>en  that  a  thorough  microscopic  examination  of  the  colonies  w  ill 
also  have  to  be  made, 

It  goes  without  saying  that  all  the  above  manipulations  must  be 
carried  out  with  care,  and  that  care  must  be  had  for  the  al>solute  clean- 
liness of  the  instruments  that  come  into  use — of  the  glass  plates  and 
test-tubes,  — and  that  the  nutrient  media  must  be  free  from  bacteria.    Suit- 


PtO,  Ntk— QelaUn  plate  containing  ><'l"ii1>-M  <T  -mall  I  mo  111.  TlK'se  eotoOlM  nrv  pelUete-like,  with  ntoe- 
•whit  ^[imitti  iini!'/ir:>.  an>  small,  round  while  colonies  ut  i.  Ki  I  im-  i-tewat.  ObMMd  tan  t  lit-  exudate  of 
u  pumleof  [*  ni<  iiilu.H.     ( Diminished  by  omMlilnJj 


able  procedures  are  easiest  learned  in  laboratories  specially  arranged 
for  the  purpose.  The  long-continued  heating  of  the  instruments  used 
or  their  subjection  to  high  temperatures  plays  an  important  role.  The 
^sary  guidance  is  furnished  in  the  various  books  on  bacteriological 
methods  of  examination  which  have  appeared  roceutly. 

Infusion  of  meat  containing  peptone  and  gelatin  is  most  usually  em- 
ph  «\  »-d  for  making  plates.  This  consists  of  a  watery  infusion  of  chop]  «>d 
inent,  to  which  a  definite  amount  of  peptone  and  salt  is  added.  This  is, 
moreover,  neutralized  with  carbonate  of  soda,  and  enough  gelatin  added 
to  give  •  solid  consistence  at  ordinary  temperatures.  For  stroke- and 
stub-cultures  sometimes  this  same  gelatin  is  used  (Plate  I.,  Figs.  2  and 
S),  Bometimee  a  jelly  made  of  a  mixture  of  watery  extract  of  meat,  pep* 
tone,  and  agar-agar  (Plate  I.,  Fig.  1),  sometimes  blood-serum  that  has 
been  brought  to  coagulation  by  warming  (Fig.  4). 

For  .stab-cultures  the  jelly  is  allowed  to  solidify  with  the  test-tube  in 
a  perpendicular  position  (Fig.  3),  for  stroke-cultures  in  an  oblique  posi* 
tfon  i  Fig.  4). 


JLTUKE    OF   BAC 


Sterilised  bouillon  is  often  used  for  cultures.     The  inoeula* 

ent  media  axe  kept  cither  at  room-temperature  or  at  higher  I  tnres 

of  from  80   to  «>   C.  in  an  iueubating-oven.    The  latter,  bowevi 

sible  only  with  agar-agar,  Mood-seruin,  and  potato*  9,  Sfl  tin'  gelatin  that 
is  used  becomes  fluid  at  the  tempo  rat  lire  ol  toe  ineubatin^'-ov.  n 

It  goei  without  saving  that  the-  process  jn>t  briefly  dasci  n  be 

modified  according  to  the  exigencies  of  the  case.    Tims,  for  <  \ 
eases  iu  which  the  bacteria  grow  onlj  at  high  sanperatun 

to  sea  agsragsT  plates  and  to  do  away  with  gelatin.    Oecaaion 
exudates  formed  on  the  mucous  membranes  (diphi 
of  tissue  which  have  been  nrriind  are  introduced  divert]  \  into  II 
trient  solution.    If  it  is  desired  to  examine  the  cultures  directly 
the  microscope,  hanging-drop  cultarea  an 

fof  i-vaiiiple,  for  eholera-sijirilla — the  use  of  cultures  in  hanging  dl 
to  1m-  recommended.     In  this  method  a  drop  of  sterilized  bouilloo  hang 
down  from  the  under  surface  of  -.  and  is  inoculated  from 

previously  purified  culture  of  a  fission-fungus.     Alter  tlusti  gleg* 

is  laid  over  the  excavation  iu  a  hollow-ground  slide,      li 

the  drop  is  avoided  by  closing  off  the  externa]  air  from  las  q» 
the  slide — which  may  be  effected  by  sticking  on  the  oover-glssf  ■ 
or  vaseline — the  multiplication  of  the  bf  an  be  directly  olwerred 

for  a  long  time. 

If  the  bacteria  are  BOUght  ill  water  a  small  amount  of  the  wet* 
distributed  in  gelatin  and  plate-cultures  are  made.    Earth  rubbed 

up  in  sterilized  salt-solution.     Air   is  made  to  pass  in  detb 

through  sterilised  salt-solution,   and  the  salt-solution  u  in  thie 

way  is  then  mixed  with  gelatin,  and  from  this  gelatin  plates  are  made. 

The  culture  of  the  bacteria  on  different  media,  aceompai 
microscopic  examination  of  the  different  stages  oi  dl m <l"pment»  senrea 
for  a  more  precise  characterisation,  ami  at  the  same  time  also  f.  «r  the 
brmination  ol  the  sj>ecies  of  fission-fungus  in  quasti  fter  its 

fieculiarities  have  bean  sunieiriitlv  studied  in  this  way  its  development 
iu  the  animal   hod\    is   tested.     As  experimental   animals   I 
usually  employed  are  rabbits,  dogs,  guinea-pigs,  rat  .  and  small 

birds.    Bacteria  to  be  tested  are  introduced  sometimes  und« 
sometimes  directly  into  the   blood-current,  eon  ulatiun 

into  the  inner  organs,  sometimes  by  inhalation  into  the  lungs,  aome- 
ti loos  by  administration  with  the  food  into  the  intestinal   tract.     T!i«< 
fungus  can  be  regarded  as  pathogenic  for  the  animal  in  queeti 
multiplies  iu  the  tissues  of  tlie  latter  and   produces  morbid  ocndHsaan. 
If  relatively  large  amounts  are  inoculated  the  experiment! 
under  eertain  conditions,  die.  even  if  the  bacteria  do  not  bacreset 

in  its  body;   f'»r  the   poisonous   substances   read> -formed  in  the  culture 
ami  introduced  by  inoculation  often  suffice  to  kill  the  i 

Bxperienoe  has  taught  that   on!  of  the  bacterial  infecti 

which  occur  in  man,  if  transmitted  to  animals  by  inocn 
same  course  as  in  man;  that  is  to  say,  onlj  those  which  ur 

otherwise  iu  jinimals.     In  other  cases  the  pathogenic  which 

ur  in  man  01  animals  are,  it   is  true,  pat 

perimental  animals,  but  the  morbid  proCOM  iza- 

tion  and  a  differeni  course.     Tn  -till  a  third  case  the  experiment* 

-  are  part  completely  immune. 

Inversely,  fission-fungi  that  are  extremely  pathogi 
mental  animals  are  often  innocuous  for  other  animals  and  for  man. 
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II.  The  Different  Forms  of  Fission-fungi  and  the  Infectious  Diseases 

Caused   by  Them. 

1.  TJte  Oocoit  or  the  dpheerobaderiOt  and  ihv  Morbid  Processes  Otnm 

Them. 


(a)   (,'eiwra!  liettuirk*  up»n  the  Oft 

§  161.  The  cocci  or  coccacei  (Zopf)  are  bacteria  that  always  occur 
exclusively  in  the  form  of  round  oar  oval  or  lancet-shaped  cella.     In  their 
multiplication  by  division  they  often  form  peculiar  aggregations  of  cells 
hawging  together,   and  it  is  customary   to  designate  these  by  special 
Mines,  according  to  the  character  of  the  different  forms  that  appear. 
Since  certain  forms  of  cocci  are  specially  apt  to  develop  in  definitely 
shaped  aggregations,  many  authors  have  found  in  this  circumstance  a 
reason  for  making  corresponding  varieties.     It  is  nevertheless  t<«  be 
noted  that  a  given  species  does  not  always  give  rise  to  the  same  forms 
of  growth,   but    may- 
show         variations  ,j    ,     .  •  *  Jg. V« 
called    forth    by    the           M^gM^m/                       *****$* 
surrounding  nutrient      "^Htt$f#5  W*&£y                     *VHtV*r* 
conditions.                           fp^|UfcyfJT^^'''Tj      x\<  \ 

Manv  of  the  cocci      JES!^  fig.  *«• 


Fl...  Mi 


too.  ■& 


ttn.  3M.— Streptococcus  from  a  purulent  p«-r1t<ni«il  oxudttte  of  puerperal  pi-rlt. mitts.  <i,  s«-|>unu«'  oood  ; 
6,dlpl«f.««I ;  e,  htn-plcNSMTl.     MiiifnllUfl  KDdttBMtoH. 

FlO.  3B6-— MlcroPtH-rus  colnnk*  tn  a  btood-CftpfilV?  <>f  lti<*  liver. an  the  raune  of  metastatic  iitaceM-fiirmu- 
Uon  tn  pyiiinli-  liifa-tluii.     NVinwt*  of  tlit*  IKer-tvUs      Mutfiillltxl  *Xt  dlamef>i* 

Tit  ^m.— Cocci  gnmpwl  In  tetrads  (QiertBtnopwJIa),  from  n  aoftenlnjr  loJuvUori  «»f  the  lung.  Magniaed 
GOO  ilutocietv. 

no.  8B7.— Sart-lriu  rotrtriil    KtfBdfkd  Ifflflaiwliim 

multiply  by  division  in  one  plane  only,  viz.,  at  right  angles  to  the  length 
of  the  elongated  spherical  cell. 

If  in  this  case  the  spheral  resulting  by  division  remain  together  for 
some  time  in  the  form  of  double  spheres,  and  if  this  form  appears  with 
especial  frequency,  they  are  called  diplococci  (Fig.  394,  b).  If,  from  a 
further  continued  division  of  the  cells  in  one  plane,  rows  of  Good  (  tondct* 
chains)  result,  they  are  called  streptococci  (Fig.  994,  <■);  and  this  term 
is  used  also  as  the  name  of  a  group.  If  the  division  of  the  cells  takes 
place  irregularly  and  the  cells  remain  together  thereafter,  then  the  bac- 
teria 'iro  generally  known  as  micrococci  (Zopf)  or  Keaped-COCci  (Fig.  895). 

Ogstou  and  Rosenbach  the  name  staphylococcus  of  grape-oocci  has 
been  brought  into  use  to  indicate  some  of  these  form-  Larger  collec- 
tions of  cells,  which  are  held  together  by  a  gelatinous  substance  derived 
from  the  cell  membranes,  have  been  designated  as  If 

the  masses  of  cocci  are  united  into  larger  collections  by  a        'tmoua 
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envelope)  (hen  they  areepoken  ol  eta 
Schiaucnkokken/, 
Zopf  introduced  the  name  merismopedia,  oi  /"/>/•■- 
which  remain  for  a  long  time  united  in  a  four-celled  tabl< 
Others  regard  inch  bacteria  as  micrococci.    Th#-  cocci  thai  t 
name  sarcitis?  are  characterized  by  dividing  iu  throe  din  •  * 1 1 < 
so  that  compound  cubical  packets  liY.  !  round  cells  are  formed 

from  tetrads. 

Tho  cocci  not  infrequently  show  a  tremulona  molecular  motion  in 
Snide.     Independent  motion  has  not   been 
Spore-formation  has  not  been  ed  in  most  of  them. 

Cienkowski,  van  Tieghem,  and  Zopf,  tho  < 

that  makes  a  frog-spa  wu-like  coating  on  sugar  or  parsnips,  f 
aithrogenio  spores.    When  this  is  about  t  11  in 

a  torula-chaiu  becomes  somewhat  larger  and  glistening. 
Prazmowsky,  MiCMOOCCUS  WW  also  forms  IDO 

The  saprophytic  cocci  grownpon  very  different  uu!  -Virata, 

and  oanae  by  their  growth  in  suitable  madia  various  processes  of  de> 

> [Misition.     Many  of  them  also  produce  pigment.    Mi- ■ 

(Pasteur,  van  Tieghem,  Leube)  causes  fermentative  proceeaes  in  m 
and   in  consequence  of  these  carbonate  of  ammonia  ut  <>f 

urea.  ttccua  viscomu  is  the  cause  of  the  slimy  ferment 

The  cause  of  tho  gkno  s< ,  u  in  fond  meal  was  found  by  I 
be  due  to  a  micrococcus  that  forms  slimy  ooatingfi  ou  the  surface  of  the 
meat . 

Among  the  pigment-producers  the  best  known  are  the  MitrococcvM 
bdtut,  the  MicrocoocuM  mtrantiacua,  the  Scuvina  Uitea,  the  M>> 
cyaneua,  and  the  Microcoi  iceua,  which  produce  yellow,  blue,  and 

i-t  pigment  reapeotively  when  grown  on  both 

Saprophitic  cocci  are  found  as  well  inthecavits  of  the  mouth 
in  the  intestines  as  on  the  surfaoaof  the  skin,  and  occur  ually 

also  in  the  lungs.     Mien  Babee)  is  said  to  be  the 

Oiinaa  of  md  sweat,  and  produces  zoogkea 

Sarcina  ventriculi  (fig,  397  |  o  I  infrequently  in  the  stomach 

of  man  and  animals,  especially  when  abnormal  fermentations  are 
on.    According  to  Falkenheim,  tlie  stomach  sarcina  ultivatea 

upon  gelatin,   forming   round    yellow  ooloniee  which  show  colorless 
spherical  monocooci,  diplocooci,  and  tetrads,  but 
packoip     They  form  tnoao.  however,  in  neutralised  hav-infusion,  and 
their  growth  causes  the  souring  of  the  infusion.     The  membrane  < 
eatcina  ia  said  to  consist  of  cefiu] 

Micrococcus  tetragenus  (merismopt  -  often   found  in   human 

sputum  and  coneoquentij  also  In  the  month  and  throat;  it  is  jo- 
in the  walls  of  tuberculous  cavities  or  in  hemorrhagic 
the  lungs, and  forms  tetrads i  Pig.  396) in  multiplying,  the  i  rhieh 

are  held  together  by  a  slimy  membrane.     <>n  gelatin  nd  or 

oval  temon>y ellow  cokmiea.    It  la  pathogenic  for  whit.'  mice,  detal 
in  their  blood.     Gray  house-mice  are  almost  immnne. 

The  pathogenic  cocci  cause  acute  iuflammuton  diaeaaua,  which  for 

the   moat    part  go  on  to  rthe   destruction  of  the 

but   it  not  infrequently  happens  that  th cci   maintain  them  selves  for 

a  long  time  in  the  body  and  give  rise  to  chronic  troubles. 
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(b)  PiU-hogcii 

g  1<V2.  The  streptococcus  pyogenes  (Hosenbach)  is  a  coccus  which, 
in  multiplying,  forms  double  spheres  aofl  ch'ittts  of  spheres  of  different 
lengths,  containing  from  four  to  twelve  or  more  cells.  This  chain  for- 
mation comes  to  an  especially  full  development  when  the  streptococcus 
is  growing  in  fluids — in  nutrient  bouillon  or  fluid  exudates, — yet  it  is 
also  generally  to  be  observed  when  these  organisms  are  developing 
within  the  tissues. 

The  cocci  Rtain  very  well  by  Gram's  method,  are  facultative  aoae- 
robes,  grow  best  at  87  €.,  and  form  small  whitish  colonies  on  gelatin 
and  agar. 

The  streptococcus  pyogenes  is  especially  pathogenic  for  mice  and 
rabbits  {much  less  so  for  dogs  and  rats),  but  its  virulence  varies  very 
much,  and  disappears  rapidly  from  cultures  on  the  ordinary  nutrient 

UlrtM  UBiiiieeMine^mfllff 
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Kit;.  HBt  ■NBtOOMCM  mubi'ltbf  In  srarlel  fever.  (Alcohol ,  carmine  ■  methyl  violet ;  Iodine. »  a.  foiv- 
DBCtfH    tUxut-;   l.i,  ijcUchfl   i-pltltelluiii  .   r,  iiierubrMne  MMDfKIMd   ■■!   PBlli   nm!   ■traMOCOOd.  •'.  1MB   Uin-.t.i-. 

BjjiiMnfmttnaTiiiii 

media.  Virulence  is  retained  for  a  relatively  long  time  by  cultures  of 
the  cocci  in  human  serum  or  horse  serum  (serum  two  parts,  and  bouil- 
lon one  part),  or  in  a  mixture  of  bouillon  and  ascitic  Brad  (Marmorok). 
The  §trtp4oooocui  pyogena  cause*  in  man  {nflamsM&wis  which  for  the 
most  part,  nut  not  always,  assume  a  purulent  character.  Occasionally 
it  is  found  also  on  the  sound  mucous  membranes,  for  example,  in  the 
upper  air-passages,  or  in  the  vagina  and  cervix  uteri;  and  from  this  East 
it  is  Supposed  that  either  its  vim  1< -nee  is  very  slight,  or  that  the  mu- 
cous membranes  offer  a  successful  resistance  to  its  entrance  into  their 

tissues. 

An  Infection  with  streptococci  occurs  either  in  sound  individuals, 
or  in  those  who  have  received  some  injury,  or  finally  as  an  aeeompani- 
ment  and  consequence  of  other  infections,  such  II y  as  Hearlet 

fever,  diphtheria,  and  pulmonary  tuberculosis. 

If  it  multiplies  on  the  surface  of  the  mucous  membranes — for  ex- 
ample, of  the  sir-passages  (Fig.  398)— it  causes  in/tamination6  which 
m.i\   assume  the  character  of  a  desqttnwfttire  Gt  purulent  catarrh  {( 
that  of  a  process  accompanied  by  croupous  exudations  (d).     If  it  pene- 
trates iuto  the  connective  tissue  of  the  submucosa,  it  causes  iuont 
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fluently  iiiHarmnationB,  which  assume  the  character  <>f 

a  more  or  leas  quickly  spreading,  sero-purulent,  or  purulent.  < 


Fro.  M>.  >m  pyooenc*  fmm  •  pM«fminnoQi  fnflamn  t  u» 

iOOdtantla* 


p<  'ii:tf* 


purulent,  «>r  sero-fibrinons  inflammation,  which  n 

ippuration  and  to  abocean  formation.     In  the  exm 
in  pAii  He  free  (Fig.  a  pari  khej  are  [nclaeed  within  the « 

When  the  >•  El   in  Ihe  <-,<n'>n/,, 

iwfaen  there  is  a  small  wminil  of  the  ikuL  H   utilizes  tbe   lymph- 
spaees  and  lymph-vessels  (Fig,   #00,  0,  and  -J< »1   A,  |J  M   | 
hmnding  plionfl,  and  gaums  a  more  or  less  severe  inflammation,  a 
nia\   be  recognized  maoroeoouioailj   1.     an  advancing   i  a  and 

swelling  of  the  skin,  which   is    known  r^rnal 

symptoms  correspond  t<»  mora  or  less  sever.'  aaton  nitra- 

tions (Fig.   4<H>,  r/,  a,  /',  and  Fig,  401,   v/<  I.  find  often,  llsfe  to  ;i  (• 
fibrinous  exudation  (»/»,).      In  cases  of  severe  infection  witli 
riraleat  streptococci,  tie*  process  can  go  onto  h' pi 

lium  (FiK-  401,  r,  /.;/,♦/),  and  to  tle>  li»nnjitn>ii  of  v. -si. -|.>  1,' 

ipelaa  bnltoanm),  or  even  t<>  mwrosffl  and  gangrane  of  the  eorium 
<  Fig.  401,  llt\  erysipelas  gangrenosum  >  and   to  suppurations  of  the 

ne. 

The  spread  and  multiplication  of  tin*  rood  in  the  raDCic*  'imm 

give  rise  to  a  spreading  scro-pnrulent  ami  fibrino- purulent  inflamma- 
tion, often  with  subsequent  suppuration  of  the  tissue.  These  forma  of 
infection  are  designated  as  phlegm 

In  tbe miiiofej  the  •treutooood  aeleot  principally  the  conuectiTe  tta- 
sue  of  the  i*erimysiuin  internum  |  Fig.  408,  a)  as  the  place  in  which  they 


:■«<!  •  f  t'.i    I    • 


mbtiH  ■  mr  i* 
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niiiltipl\  and  spread,  but.  they  also  penetrate  into  I 

(</).     Here  also  the  rotsnqiMnesa  of  infection  u  hss  sever 

flam  ring  on  to  suj.pn 


fibrino-puruleut  exudation,  during  which  tiie  streptococci  usually  multi- 
ply :it»uiidautly  in  tho  free  «.'xudate. 

Infection  of  the  hinge  causes  the  formation  of  purulent  or  croupous 
exudations  in  the  luQg  alveoli. 

The  streptococcus  infection  may  sooner  or  later  cease,  because  the 


Pectoral  muck  Ixwt  with  Im  n  of  the  nirrptnrocnut  jwmnir*.  frnm  ■  rase  nf 

MsBinoiiQiwlaflatuii»iliin<>f  tin-  mhcutaniY >u* una  lni*nmwular^uine,iiv*ttaa«,  due  to  cadaveric  potooo- 
•  Phl^mon  nf  the  wall  of  the  obal  developed  two  aim  after  the  anger  wu  injured,  and  the  inter- 
ii  iihoWMil  n,n-via«'r»fM  «.f  IihJub  Involved.)  i  mi  Internum  full  nf 

mnsrulnr  tiling,  still  Inf/w-t ;  r.  ruin-  \r  fibres  which  are 

lo  degetwrnu- ;  <l,  muwuiur  tlbretintowhli-h  the  rood  bavt>  penetrated.    (Hooholi  trvnttan  violet; 
Mmrnitl'M  860  ammeters. 
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opposing  forces  of  the  organism  limit  the  farther  spreading  of  the  bee* 
teria    ami  destroy   thorn.     Often,    however,  the  JMBClttOH       >ntimtes 
spread  until  death  occurs. 

If  the  streptococci  Weak  into  the  lymph- nnd  1  »lood- vessels, 
tu&ex  are  often  formed,  and  distant  organs  ids. .  became   involved      fa 
infection  of  the  blood,  an  increase  of  the  bacteria  does  not  take  plu 

the  circulating  Wood,  hut  occurs  at  points  when  tin  rought  to 

rest— as,  for  example,  in  the  small  vessels  of  the  lung,  of  the  hea 
the  liver,  of  the  kidneys,  of  the  spleen,  of  the  brain  membranes,  d 
lioue-marrow,  of  the  joints,  etc.,  Off  even  on  the  valves  of  the  heart.     At 
the  spot  where  the  multiplication  of  the  cocci  takes  place,  an  infUinma- 


u 
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tiou  again  develops,  and  it  assune-  thfl  same  dm  la  general  aa 

those  manifested  by  the  primary  inflammation.     '1 

however,  often  appears  less  severe  in  character  an>l    Btaj   be  on-re  cir- 

eomacrined. 

A  htrmcUogenotis atrtptocociiiM-inffrtum  of  (he  lung  leads  |o  tlie  forma- 
tion df  areas  of  inflammation  (Fig.  40.;.  ctj  which  for  the  most  oart  sui>~ 
puratr  mi  the  centre.     In  the  ktdnep$,  in  the  vataehi  of  which  I 
extraordinary  increase  of  th<  -  roam 

and  suppuration  likewise  occur;  and  similar  phenomena  maj  also  be 
reCCtt&iaed  in  other  organs. 

The  dancer  of  a  Bbrtptococciu  infc*  lion  depends  partly  upon  the  scacr* 
I  tin-  ti  rtl\    upon  tb<  ntum%  by 

,,<<<>,.■  Lalbnmina),    which   aeeornpaui<  !   disease. 

itndnncu  md  seven* avitemn- symptoms.     I 

i 'torus  of  intoxication  itrongly  t<»  the  fore  in  the  diecim 
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hire,  then  the  infection  is  known  as  septic  mtoxfaxtion,  as  /•  <>r  as 

septicaemia.  Preponderance  of  the  metastatic  suppuration  leads  to  the 
form  of  dis<-a-  uated  as  pyaemia  oi  as  bacU .-rio-min.      If  the  symp- 

toms of  both  these  forme  of  infection  appear  together,  then  one  speaks 
of  tho  condition  as  a  septico-pyaemia  or  a  pyo-septaemia. 

The  course  of  a  streptococcus  infection,  as  well  as  the  mode  of  en- 
trance of  the  00001  into  the  body,  can  generally  bo  recognized,  because 
th<*  infection  usually  starts  from  the  injured  outer  skin  or  from  deeply 
penetrating  wounds,  from  the  mucous  membranes  of  the  upper  digestive 
and  air  Damages,  or — in  the  oase  of  a  woman  who  has  recently  given 
birth  fo  a  child — from  the  genital  apparatus  which  has  undergone  some 
change  during  the  act  of  parturition.  Cases  of  cryptogenetic  infection, 
however,  are  ik  >t  so  very  rare.  In  these  the  first  symptoms  which  are  m  h 
ticetl  at  the  bedside  are  those  dependent  upon  disease  of  some  internal  or- 
gan, ami  it  appears  as  if  the  infection  had  started  primarily  in  this  organ. 

The  individual  areas  of  disease  in  streptococcus-infection  can  MfcOW 
different  degrees  of  severity  of  inflammation,  and  this  depends  in 
part  upon  the  virulence  of  the  bacteria,  in  part  Upon  individual  differ- 
I  among  those  who  are  infected,  in  part  upon  the  site  of  the  infec- 
tion, and  in  part  upon  the  influence  of  preceding  or  accompanying 
pathological  conditions.  As  regards  this  last  factor  it  may  be  said  that 
many  iufectious  diseases  (diphtheria,  scarlet  fever,  tuberculosis,  typhoid 
fever,  influenza)  increase  the  disposition  to  streptococcus-infection,  and 
at  the  same  time  lower  the  patient's  powers  of  resistance. 

The  biological  characters  of  the  strep tococc us  pyogenes  are  very  variable,  and  this 
is  shown  as  well  in  Its.  behavior  as  a  disease-producer  as  by  the  cultivations  of  Bl 

<keii   from  different  cases.     As  a  consequence  of  this,  an  endeavor  has  been  nnnle 
ED  different  species,  and  especially  has  the  streptococcus  which  BUM!  eryilpelae 
U en  differentiated  as  a  special  form — the  streptococcus  erysipelatia.     Further,  accord- 
•    in  which  it  was  found,  it  was  customary  to  speak  of  a  .streptococcus 
■  'ilis  (Arloing),  a  etreptoeooeus  articulorum  (Fltltwe),  <»r  a  il  iua  scarlati- 

t  Klein )  ;  or,  according  to  the  manner  of  via  .  m  Lin^ehheim),  to  distin- 

guish a  ftreptocoocufl  tongue  and  a  >  tufl  hrevis,  eta.     Then  characters  by  I 

inly  not  sufficient  to  permit  of  all  these  forms  being  sep 
r  as  distinct  specie*,  and  it  nnrvmi  therefore  more  correct,  or  at  least  more  cx- 
i^lioii,  to  consider  the  <  haiu-ionning  pus-coccus  as  a  single  species,  which,  however, 
appears  in  many  varieties. 

In  diphtheria  and  starlet  fever  strep  toe  nee  us  infections  of  the  thront  and  air-paaa- 
agesa:  ogly  frequent,  especially  in  the  lirst,  and  as  a  consequence  many  authors 

ten,  T>ahmer)   are   inclined   to   assign  to   the  streptococcus  a  c  place 

with  the  diphtheria  bacillus  in  the  causation  of  diphtheria — the  diphtheria  bacilli  pre- 
dominating In  the  tighter  cases,  the  etreptocooci  in  bt.    Pare  etreptoooocna  in- 
in  also  give  riso  to  the  picture  pt  diphtheria.     If  both  species  of  bacteria  are 
.  their  effects  are  combined  ;  p-rliaps  also  the  presence  of  the  streptococci  exalts 
the  virulence  of  the  diphtheria  bacilli. 


J  168.  The  diplococcus  pneumoniae  (Frankel,  Weichselbaum),  or 
the  streptococcus  lanceolatus  {(ianialeia),  or  the  diplococcus  lanceo' 
fatus  (Foa,  Bordoui-Utireduzzi) — also  known  as  the  BfisustococctM — 
Is  a  pathogeuic  streptococcus  of  fret|ueut  occurrence.  It  forms  spheri- 
cal, oval,  aud  lance-shaped  cocci  (Fig.  404,  a)  that  are  generally,  in  the 
human  body,  surrounded  by  a  transparent  capsule  and  are  grouped  to- 
gether  in  pairs  (h,  d)t  less  frequently  in  chains  of  such  pairs  (c)t  or  iu 
large  colonies  (a), 

The  streptococcus  pneumonia)  stains  very  readily  with  fuchsiu  and 
with  gentian-violet,  and  with  these  staining  solutions  the  capsule  also 
beoomefl  visible.     The  cocci  are  also  stained  by  Gram's  method. 
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These  cocci  are  facultative  anaerol >••*.     Thej  will  m  I 
at    ordinary   room-temperature,    hut    on    slightly   alkaline    hlo«>J- senna 

gelatin  and  BgnT  agar  sept  at  a  tempt  .  beet  si 

temperature  of  the  human  bodjr.    They  form  delicate,   translucent, 
glistening  cultures  which  suggest  Hie  deposit  of  dew  on  chw* 

(Fraukel)  ami  consist  of  dipfoooori  and  chain-ocri  • 
Tin-  growth  is,  however,  scanty,  ami  nsrilj  dies  out.    Oaltun 

succeed  on  potatoes. 

The  dipfoooocas  pneumouiei  is  the  eaaae,  in  s  large  number  of  cases 

sding  to  Weiehselbuum,  in  Beventy-one  ;  m  ef- 

f»H-ti<  >n  railed  cftnsjsom  pneumonia^  in  which  the  lung  is  the  seat  of  as 
acute  inflammation  which  is  ushered  in  b}  a  congestive  h\  pel  1 

the  course  of  the  disease  the  alveoli  over  large  areas  I  filled  with 

a  coagulated  exudate  which  consists  ol  desquamated  epithelium,  Icuco- 
cvt«*s,  red  blood-corpuscles,  fluid,  and  fibrin,  and  which  Uttdi  i 
conditions  becomes  liquefied  ami  absorbed.     Numbers 
have  shown  that  it  can  cause  inflammatory  processes  hssrilMj  tlie  charac- 
teristics of  catarrlial   bronchopneumonia— processes,   therefore,   *» 
are  distinguished  bj  the  appearanse  of 
date  partly  serous,  partly  cellular,      i 
found  during  the  disease  principally  in  the  io- 
flamed  sres  of  the  tang,  but  ti  n  u 

'*  (D  c^>     n      J$\  me*  w'tu   '"  neighhoiii 

^o?8    erf    f^l  aiu*'  u,K'<*r  certain  circumstances,  in  the  j-ricar- 

^ \      *lfl    S®?^       diiim,  in  the  peritoneum,  in  the  meninges,  in  tfii 
ca\ities   adjacent   to  the  nose,  in  the  cellular 
sue  of  the  neck,  in  the  mediastinum,  ii 
mnc.ais  tiftS IS I  of  the  soft  palate  and  I 
in  the  conjunctiva  I  Weichselbaum  ' ;    and    in  all 
of  these  localities  they  cause  inflaia:  ban* 

-i"!ially  they    may   l>c    found    in   th* 
juice  of  the  spleen  and  in  the  blood,  and 
to  pass  into  the  hetus  in   pregnant  women  I  \ 
They    are    therefore,  under    certain   circumstances,   iri-hhj 
throughout  the  body.     They   may  cause  a  serofibrinous  inllammati 
thi   meninges,   the  pleune,  the  pericardium,  and  the   ]**ritoueum,  and 
under  certain  conditions  they    may   also  cause  aeropurulent  and  ribn- 
nopuruleut    inflammation,    without    the  appearance  simultaneously    of 
a  pneumonia.     They  can,  furthermore,   cause  innammath'ii  of  the  en- 
docardium, of  the  kidneys,  of  the  joints,  of  the  Fallopian  tul 
uterine  mucous  membrane,  of  the  parotid,  of  the  thyroid,  of  ' 
marrow,  and  of  the  periosteum ;  ami  this  inflammation  BBS]  onuss 
puration.     In  many  cases  the  mouth  and  th  md  throat     where 

tli<>  lie  i  illy  also  found  in  healthy  individual-  sclttanni, 

1       ikell — seem  to  form  the  portal  of  entranc  inglj,  in 

bra)  and  cerebrospinal  meningitis  (Weicha 
the  t.\  inpanic  cavity,  and  the  cribriform  labyrinth  often  contain  exudate 

with  diploeoecL    Too  diplococci  are  found  in  t  in  all  the 

forms  which  US  bttfS  ♦numerated       The  gelatinous  oapBUM  nun  sh 
tan   \ariahle  thickness. 

Lnoonlated  upon  rabbits,  guinea-pigs,  and  mice,  they  multiply  in  the 
form  of  capenie-oc  ll>  in  tne  blood  and  in  the  serons  oavrties, 

aud  may  also  cause  pneumonia  with  bloody  serous  exudal 
baum).     Babbits  are  specially  sensitive,  as  they  die  in  from  thirl 
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t<»  forty-eight  hours  after  subcutaneous  inoculation,  with  symptoms  of 
septicemia,  If  pure  cultures  are  injected  iuto  the  pleural  cavih  oJ  rab- 
bits B  pleurisy  results,  as  well  as  a  splenization  of  the  lung  in  which  the 
parenchyma  is  tilled  with  a  bloody  serous  exudate.  The  sputum  of  a 
jneuni"uia  patient  is  pathogenic  for  rabbits,  since  it  contains  the  cocci. 
AeoordlOg  to  A.  Frankel,  the  cocci  lose  their  poisonous  properties 
easily,  especially  if  they  are  cultivated  in  milk;  and  if  it  is  desired 
to  retain  the  virulence  they  must  be  inoculated  from  time  to  time  into 
susceptible  animals.  Cultivation  of  the  cocci  at  42°  0.  for  one  or  two 
days  destroys  their  virulence. 

Tin*  <///»/ /•  "' ■>■>!*  pueiiiHimiiE  belong**  V*  those  bacteria  whofw  phynioUHjicai  rhirmter- 
'  re  wry  variable.     Foe  distinguishes,  according  to  tbe  principal  places  in  nrhlcb 

i  lie>  BPS  encountered,  np><,  IS  Old  1  WUntmffOeOOCUt.      In  rerebrv.spimU  mtuintjitix 

have  been  found  witicb  in  part  resemble  the  streptococcus  pyogsnee  (sirepta 

Bonoine),  In  part  the  dlplftfWWIWt TWfflfllfrnt t»  (dlpTffftftfH*fii  intraeellnlaris 
meningitidis,  Wn\ vhmltiwim)  Whether  tlu<«e  forms  represent  distinct  species  or  are 
only    varieties  of  the  species    mentioned   has  nut  as  yet    been  definitely  determine!. 

ie  <>f  the  opinion  that  the  dJplococcus  intracellular!*  meningitidis  is  tin 
of  epkicwi'-  etmbntphud  mudng4ti$ .  and  is  entirely  distinct  from  the  poeusnoooons. 
kdic  meningitis  nmv.  OH  Oiu  other  hand,  be  caused  sJfO  by  tbe  pneWflaoeOf ms. 
According  to   Bmmericb,  in  bouillon  cultures  there  is  formed,  at  the  bottom  of  the 
vessel,  a  sediment  containing  tome  resistant  forms  which  remain  capable  of  development 
i.ir  months     Rabbits  may  be  rendered  i  <>ii.[rit-r< -i>  Lmmuns  (Smmerich)  by  rspeaitsd  Io- 
ns of  ninth-diluted  cultures  (five  thousand  times  diluted)  oi  increasing  virulence, 
I'.  of  cultures  of  full  virulence  are  borne  without  any  striking  di.stio  i 
The  Injected  bacteria  Ui  killed  to  the  course  of  a  few  days.    The  serum  of  immunized 
rabbit!  «an  cine  pneumococcus  Infection  in  rabbits  and  mice. 
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S  H34.  The  staphylococcus  pyogenes  aureus  (Rosenbaeh)  ox  micro- 
coccus pyogenes  (Lehmann)  is  composed  of  spherical  cells,  which  otvur 
singly  or  in  pairs,  and  by  their  multiplication  generally  form  grape-like 
usters  and  swarms.     The  cocci  stain  easily  with  the  different  aniline 
.  and  alto  by  Gram's  method.     They  are  facultative  anaerobes*  but 
grow  better  iu  the  presence  of  air. 

The  staphylococcus  thrives  well  on  all  the  artificial  media  at  the 
room-temperature,  but  grows  better  at  IJ7    0,     It  forms  whitish  odo- 
vliich  produce  pigment  in  the  parts  exposed  to  the  air,  and  become 
olored  orange-yellow  (Fig.  I  of  Plate  I.).     The  color  is  most  marked 
on  agar  and  potato.     Gelatin  is  slowly  liquefied.     When  grape-sugar  is 
ut  lactic-acid,  acetic  acid,  ami  valerianic  acid  are  formed.      Active- 
isonous  products  are  formed  in   bouillon  cultures.     The  staphy- 
lococcus pyogenes  is  one  of  the  most  frequently  occurring  of  tin*  patho- 
genic bacteria,  and  isv  with  the  streptococcus  pyogenes,  the  most  common 
of  suppuration,  so  that  thes«  two  species  have  been  frequently 
nated,  In  tin-  narrower  sense  of  the  term,  as  pus-cocci.    Itiswide- 
1;   distributed  throughout  the  external  world,  and  has  been  demonstrated 
in  milk,  in  washing- water  aud  waste  water,  as  well  as  in  the  air  of  oper- 
ating-rooms and  sick-rooms.     Increasing  in  the  tissues  of  the  human 
rg;mism  (Fig.   -40">,  c,  C„  and  Fig.  406,  d,  e)  it  causes  tissue-dtp  n>  m- 
and  tumtt  »,  on  which  supervenes  an  mfifimnwtion  (Fig.  405, 

and  Fig.  406,  e,/t  g)  which  generally  assumes  &  purulent  ohara 
Not  infrequently,  however,  the  inflammation  is  less   severe,  i.e.,  does 
not  go  on  to  suppuration  of  the  tissue*, 

The  suppurations  caused  by  the  action  of  the  staphylococcus  are 
generally  circumscribed,  and  also  have  less  tendency  to  spread  rapidly 
to  the  neigh  boring  tissues  than  have  the  suppurations  which  are  caused 
by  streptococci.     In  the  skiu  they  cause  more  particularly  those  iniluin- 


M  AfUYLOCOCCUS   PY(> 

mations  which  are  termed  acm  ,  <  <  :>  ma,  funna 7r,  ami  .•/////■ 
■itta/iton*  absr<  ssts.      In  the   hones   they  ure   the  mCMK    frequent 
tli«-  suppurative  diseases  of  the  bone-mum  >w  and  periosteum,  which  an? 
designated  as  septic  osteomyelitis  and  periostitis.    The\   often  . 
to  purulent  inJtamvuUions  of  the  //V( , ,  lungs,  pleur 
India  membranes,  muscies,  ntyocorctuun,  spleen,  kidneys^  etc.,  and 

are  also  often  the  can.-  .  Jit  tmms  juinil.  '/tmanoiM 

of  the  <  ndbeanitum  fFig.  406 '.    fnmnnwili  m  the  i  iralfioot  «>f  the  strapby- 

i  riitctuates,  they  can  cause,  in  all  the  eboTe-aMinliopen*  nlaceci  and 
also  elsewhere  tighter  transitory  injhmmations,  which  heal  witii  or  with* 

out  sear- formation. 

The  portal  of  entrance  at  the  stapln  lococci  is  general  I  >  to  be  recog- 
nised without.  Jirticulty  (especiallj  in  the  esse  of  w. 

is  true  also  of  the  route  whiHi   they  have  followed  when  I    metastasis 
occurs  in  some  internal  orgau,  in  which  event  inflammations  of  the 
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lymph-vessel*  (1\  mphantfitis)  and  of  the  blood-vessrls  i  phlebitis, 
then  appearance.     Cryptogenetic  infections,  howeve 
not  of  rare  occurrence,  and  thi  Ij  a  character  that  th< 

.1mm  <»r  the  endocardium  or  the  bone-mar  some  other  part  • 

be  the  first    locality    in  which   disease  <-:m   l»e  recognised. 
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Spreading  of  the  staphylococci  by  means  of  the  Mood — an  event,  winch 
leads  to  multiple  localization,  with  abscess-format-iou— is  designated,  as 
in  the  case  ««f  the  spreading  of  the  streptococci,  as  pyaemia;  when  the 
disease  is  complicated  by  the  development  of  severe  symptoms  of  poison* 


m  9 


j*   ■ 


Fnv.  406.— Endocarditis  [>u*ttilr*M  nond  by  *^r/(%l<«viivn'.«<  pungent*  aureu*.  (Almttol:  Omrn'n 
mHtind  ;  reuivtn.)  a,  TIruip  of  ih<*  puBtfrtor  mgment  <>t  tln>  ndtrnl  valw  :  6,  tbrtadi  of  u-ndnn  ;  r,  [nisUular 
inKu^'nun*'  <if  tli»j  uppur  NurfiK-e  of  tlm  mitral  rave :  d,  ntaptiyhHutctVM  i>ii"w  »■  staphylococci 

vix|  w  itli  \*\*-t  •■i'iiutH'lt»  ;  /,  iiutworpusclos  with  vrnxi  ;  u,  sniull  absoeati.     .Mw^niilMl  OOdlanu'tei*. 


iug,  the  term  septicaemia  is  employed;  and  when  there  is  a  combination 
<tb  processes  it  is  usual  to  designate  the  condition  us  septico- 
pyemia (com p.  §  162). 

The  staphylococcia  pyogenes  aureus  if  atso  pathogenic  fat  an&moh — 
horses,  clous,  cattle,  goats,  sheep,  rabbits,  guinea-pigs,  and  mice—  and 
aspscially  is  this  tiiie  for  those  named  first.  It  gives  ri^«*  to  suppura- 
tions in  these  animals.  In  artificial  cultures  its  virulence  readily  di- 
minishes. The  inoculation  of  susceptible  animals  with  cultures  of  very 
great  virulence  causes  a  gelatinous-tedema. 

Tito  staphylococcus  pyogenes  alfous  (Rosenbach)  and  the  staphy- 
lococcus pyogenes  citrous  (Passat)  are  very  closely  related  t<>  the 
staphylococcus  pyogenes  aureus,  and  apparently  are  only  varieties  of 
this  organism.  The  first  forms  white  colonies,  the  other  citron-yellow 
("loiiies  (Plate  I.,  Fig.  f>).  These  bacteria  are  found  in  the  same  local- 
Sfl  iiiv  t lie  golden-yellow  pus-cocci,  and  their  mode  of  action  is  the 
■SflBS  as  that  of  the  latter,  but  they  are  not  eucouutered  so  frequently  as 
is  the  aureus. 

The  staphylococcus  pyogenes  aureus  usually  occurs  alone  in  the  pus- 
fixi,  yet,  not  infrequently,  other  pus-cocci  or  even  bacilli  are  also  found 
accompanying  it— for  example,  the  bacterium  coli  commune,  or  the 
typhoid  bacilli. 

g  166.  nicrococcus  gonorrhoeae  sive  gonococcus  (Fig.  407)  is  a  coc- 
cus which  was  first  described  by  Neisser  in  1879.  It  is  constantly  present 
in  the  purulent  catarrh,  called  gonorrhoea,  of  the  male  and  female  urethra 
and  the  female  genital  canal  (especially  that  of  the  uterus),  as  well  as  in 
the  MCffet&oo  <>f  blennorrhea  of  the  eye,  and  it  is  also  regarded  as  the 
cause  of  the  gonorrhoea  and  of  the  blennorrho-a  of  the  eye.  Besldefl 
th<>  specific  cocci,  other  cocci  may  also  be  present  in  the  gonorrheal 
secretion,  some  of  them  resembling  the  specific  QOCOJ  very  closely. 
The  secretion  may,  moreover,  also  contain  the  pus-cocci. 

The  gonococcus  can  be  cultivated  on  coagulated  human  blood-serum. 
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.»u  !•!<  mi  gelatin,  on  human  Moodoernm  agar,  ami  i  mar; 

and  it  forms  on  the  surface  of  th<-  nutrient  medium  a  yellowisb-tfrar 

layer  with  a  smooth  Hurfao-       It 
- -^  ">it  and  vrn>\\s  "ulv  at  cotnpax*- 

tively  high  temperatez 

Animals  enjoy  immunity  fn»m  in- 
feotion  l>y  inoculation.  Efforts  went 
nade  bj  Bockhart  ami  Jtunim  to  in- 
oculate human  being!  with  gouor> 
Guftrrated  on  artitu-ijil  media,  and  thev 
obtained  in  thin  vraj  i  :  fatarrn 

of  the  inoculated  mneona  mrrnhnine. 
The  experiments  of  Bnmm,  particular)  v 
Bpon  kwo  women,  seem  lo  fata  given  a 
positive  result. 

The  coccus  forms  month  clumps  in 
the  purulent  secretion    of    the    mucous 

memlirane  enTcetod  with  gonorrhflBa.     It  appears  largely  in  the  form  of 

diplooooei  with  the  opposing  surfaces  flattened   (Fig.  407),  partly  fm» 

(a)  and  partly  inclosed  in  tells  (/>);  it  stains  readily  with  u 

hut  becomes  decolorized  by  Qnun  s  method. 

The  gonooocoue  penetrates  into  the  epithelial  layer  of  tl».- 

membrane  and  Bee  sometimea  and  aometaneewithiu  tin 

ii;tl  cells  and  in  leucoc;.  let,      Only  the  superficial  layers  of  the  caODBafltfva 
tissue  an  penetrated,     It  causes  inflammations  which  assui  har- 

acter  of  purukni  oalarrlf,  and  which  are  aeoompanied  by  cellular  infil- 
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kratkm  "f  tlm  tinsues  of  the  mucous  membrane  (408,  / 

lamation  of  the  epithelium.     The  male  and  female  urethra  and  Om* 

adjoining  parts  of  the  genital  ducts  and  glands,  and  t1 


ANIMAL    DISEASES    CAUSED   BY    COCCI. 


465 


form  the  chief  points  of  localisation.     The  extent  bo  which  the  inflam- 
mations following  gonorrhoea  <  peri-urethral  abscesses,  inflammations  of 
tie-  prostate  gland,  of  the  epididymis,  of  the  seminal  vesicles,  of  the 
bladder,  of  Bartholin's  glands,  of  the  tubes,  of  the  ovary,  of  the  pelvic 
peritoneum,  and  of  the  joints)  are  due  to  the  Hpread  of  toe  gonooooctifl 
on  the  one  hand,  or  to  secondary  infection  with  the  pwhoooei  on  the 
other,  is  still  a  matter  of  dispute.     From  the  investigations  which  have 
thus  far   been  made  it  can  no  longer  be  doubted  that   the  BOBOOOOOlia 
liecome  widely  spread  over  the  mucous  membranes.     It  has  also 
found  repeatedly  in  inflamed  Fallopian  tubes,  ovaries,  and  joints, 
in  perimetritic  ;ind  parametritic  inflammatory  foci  and  in  peri-urethral 
1,  and  is  to  be  regarded  as  the  cause  of  the  inflammation.      Still 

tht.<  pmomnon  leading  to  suppuration,  and  also  tin*  metastases  in  remote 
i  to  depend  oftener  upon  the  presence  of  pus-cocci. 
The  gonorrheal  infection  is  at  the  outset  an  acute  process,  but  can 
become  ohronic,  and  is  cored  only  with  great  difficulty  because  the 
gonocood  maintain  themselves  here  and  there  in  the  urethra,  in  the 
Fallopian  tubes,  etc.,  for  years,  and  cause  inflammation. 

;  L66.  Cocci  have  been  determined  as  the  undoubted  exciting  causes 
of  animal  diseases  in  the  ease  of  a  large  number  of  those  which  are  of 
an  infectious  nature,  and  that  this  statement  is  correct  in  regard  to  still 
others  has  been  rendered  at  least  probable.  As  has  already  been  men- 
tioned before,  the  streptococcus  pyogenes,  the  diphu -occus  pneumonia  , 
and  the  micrococcus  pyogenes  aureus  are  pathogenic  Ear  various 
animals,  and  the  latter  variety  especially  may  often  cause  spontaneous 
suppurative  inflammations  in  animals  i.e.,  inflammations  which  have 
not  been  caused  by  the  experimenter.  ( >n  the  other  hand,  diseases  have 
also  been  produced  experimentally  in  animals  by  various  ooeci  which  are 
not  pathogenic  for  man.  Furthermore,  in  several  spontaneously  occur- 
ring diseases  of  animals,  cocci  have  also  been  demonstrated,  and  it  is  not 
unlikely  that  they  are  the  exciting  cans- 

1  aOOOtdlflfl  tD  SettiLtS*1  Band  and  JflDMB,  ami  I'.h-Is.''  the  strangles  of  horses  is  an 
infectious  disease   In  which  the  mucus  iiieiiihraneen>f  the  upper  respiratory  M 

;  ol  ii  tnQcopnrnlenc  inflammation,  in  which,  moreover,  Mie  lymph-glands  pettain- 

Ihe  part  \n me  Bwolien  and  Borneo!  them  npptuate.    It  in  canned  by  acoccia 

uitivated  end  which  producea  ■trangfan  in  horses  en  inocula- 

_'    according  t<>  Schtitz,4  the  epidemic  fun?-dieea66  qf  hartf*,  Infectious  pneumofUa, 
its,  which  i-  ii"t  Identical  with  the  diplococcua  jmmwioi 
■  1  of  tii»-  boeUlu*  }•>•  of  Priedl&nder,  sad  ooneeqaently  not  identical  with 

the  flaeion-fangue described  by  Perroneito'  in  the  pneumonia o(  bones,  ana  held  to  be 
identical  wiih  the  dipt  >neumonice. 

\  .  ording  tn  Seminer  and  An  hangelski,*  the  mioroparaalta  0<  rattle-pent  is  a  ini- 

tOnlill"  In  Mrtsehlitkiifl  Mini  iKU'itlll.s.      TIm<    disease    is 

uialied  bj    inflammation  of  the  intestinal  tract,  bearing   partly  I 
I  diphtheritic  char*  ill  as  byswelUngandsoinetimeeeveoDyneeroaifl 

1  "  Dei  S:  OS  der  Druat!  der  I  '<  rde,"  Arch.  f.  miasenteh.  n.  }>rnkt.  Thierheilk., 

-    and  Zeitsch.f.  Hygiene,  ill. 

letiologie  dei  Druae,"   Deutsche  Zeitack.  f.  TMerm*d.<  xilL 
■  ■  ftfikrokokkeu  der  Druse  der  Pferde."  Fortach.  >i.   M>  I..  \i. 

*uI>i<   I  ler Bruataeuche  dea  I't-  i .(,-.-..""  An  /.  ■■/,.  ,, .  prnhf.  Thier- 

heilk., ins:,  and  Virch.  Arch.,  107  Bd.,  1**7 
IreA,  It<il.  debioi,  vii..  I8£ 

I  /.  med.  I  rise,,  1883.  and  I).  7.*  xi. 

ealroJof.  f.  Bokt  .  i  .  ' 


DISEASES   CAUSED   BY    COCO. 


4.  According  i- »   I  occi  and  diploc  '«rmwtt*i 

itly  in  the  lungs  and  pleural  < 
pleuropneu n  '  >n  gelatin  tad  agar-avar  tliey  makt-  u 

that  later  become  cream-colored.     Pure  cultures 

guinea-pigs,  dogs,  and  O0W1  cause  pneumonic  change*.     ConM  and  Babea  found  rviwa 
;i;i  in  tln>  BXUdl 

5.  In  the  wJder-ffl/fammattau  of  domestic  animals,  which  occur  aomstJines  sparadl- 
rally,  eometimei  epidemically,  difleranl 

and  have  also  bean  designated  bj  various  nam- 

ording  to  Johna'thi  meningitis*  which  occurs  epldemioll; 

among  horse*,  is  caused  by  the  diplococcw  intt 

Wes  found  in  hiemnplobiuuiia  of  cattle— a  disease  that  - 
Romnanifl — aeooeoi  resembling  the  gonocoecu*.  which  he  regards  as  the  cau» 
ease.4 

8.  Anoofdiag  to  Besauar,  Frtedtagpr,  and  laathnVtha  diatemper  o/dopa  ban© 

ODB. 

the  jwt-und-tnouth  iiiaen*c  <>/  irdlng  to  Klaln,  is  cauacd  h j  •  nnplih 

M  nt  yaars.  Bchottelins '  and  Kuril) 'and  • 
the  orgaai  ol  mimali  sick  -it  the  foot-and-mouth  dlaeaat  ;  but  tin 

Ml  correspond  with  one  another,  ami  the  patl 

10,    According  tO  BJvolte  and  .  Inline.  "  'ami   Rj 
tuinnr  like  growth  of  Ibfl  CO  lie  myeedOrOatOJ  or  thyodamvd, 

b  is  cauaed  by  a  micrococcus  that  grows  in  the  animal  i 
i -like  colonies.     These  quickly  hecome  surmundid  bj 

lo  be  reckoned  as  aaeocoect  (Mlcroco*  i)      The 

sists,  Bimilarlj  t<>  that  of  actinomycosis,  of  connect  *ing  small  foci  of  pe> 

literation,  which  break  down  Into  pot.    The  fool  I  **em  to  di- 

ve inp  n  tlie  spermatic  cord,  after  castration,  mar,  however,  inotaa? 

parts  of  the  body.1* 

n    Aeoording  to  Ebertb1' and  M.  Wolff  u  a  large  nt  the  gray  parrots  (ft*- 

i  mportod  Into  Europe  die  of  a  streptococcus  rnycost*.  'Hie  micrococci  ini 
nearly  all  the  organs,  but  especially  in  tries  of  the  Utct  and  UVir 

neighborhood,  wbi  re  they  cause  necroses  of  the  ll\  it  no  suppuration. 

12.  According  to  El  I  the  psendotnbi  processes  ocenrrihf  la 

guinea-pigs  Mpreaeul  I  BbroslO  suppuration  that  is  produced  by  cocci,  and  that  sons* 
times  leads  to  metastases  In  oilier  organs. 


erentsundung,  gtlber  Oalt  gennant." 

ink:    "  indungi-j 

limiting,"  "Lehrb.  <1.  pail, 


1  FortHhr.  der  Med...  1886. 
i  Bergeand :  "> 
•  fcau**.,  80  Bd. 
■■»,ed..  IL.  LBWj    Kltt:   "Bute 
Stuttgart, 

i. -Iii-tiartlge  Cerebrospinalmeningitis  d.  Wards,"  Dent,  Zeitwhr.  /. 
Bd! 

■  rianne  dn  bceuf."  Compt.  read,  de  I'Actd.  de* 
,115  B<1. ;  and  Es  VJtiMtU  de  PattoL  . 

cared.  1890. 

M.  f.  liakt  , 

i    ir,M„  1886. 
I  ii  bakter.  Befund  bed  Maul-  u.  Klauen*.  H4tL, 

kt    lntersuch.  bei   Maul-  u.  Klauenseucbe."  "Arb.  ana  dem  ttcichaguttilft1 *" 
beitsamt,"  till.,  180 

<»che  Zeitvh.  f.   Thierwed.,  xix..  1893;  Loffler  and  Froecb : 
hlatt  f.  Ilakt.,  BdL,  8.  U7,  18 

]teutn,<h*  V.<  •  til,,  and  "Bericbt  Uber  da*  Veteritt 

n  f.  das  J  J 
I>citt.i.>>c  ZeiUefLf.   Thtcnuetl.  r\\. 
"  Kin.  "  l»<  i  .Virr-r*cocctt«  a$c<>f<>rnnin.\  nnd  das  Mykonbrom  des  Pierdea,"  < 
•v..  III.,  1688 
Ffrdl  Bd. 

«  r  Bd, 

>»  Virch.  Arrh.,  100  Bd 
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BtiriJji  and  (he  Polymorphous  Bacterid!  and  ike  Morbid  Processes 
t  bum  f\'i  Than* 

(a)  General  Remarks  nr  ipoii  Polymorphous  liuderia. 

167.  Under  the  name  Bacilli  nr  Bacillacel  (A.  Fischer)  or  Bac- 
i  i  Zopf }  can  be  classified  all  those  bacteria  which  appear  in  the 
form  <>f  straight  rods,  or  rods  that  are  only  slightly  bent  in  one  plane. 
By  many  authors  (Colin,  Hiippe,  Lehmann}  the  bacillaeei  are  divided 
into  two  groups:  bacterusm  and  ooctStt*.  Of  these  the  latter  is  distin- 
guished by  the  formation  of  endogenous  spores,  while  spore-formation 
is  lacking  in  bacterium. 

The  bacilli  multiply  by  division.     The  rods  grow  in  length  and  divide 

to  approximately  equal  parts  by  the  sppearazicti  of  i  transverse  wall  of 

division.     If  the  division  of  the  rod  that  is  growing  out  in  length  does 

iot  take  place  for  some  time,  or  if  the  division  between  the  different 


ooo 

»     *     * 

6'S 


RB.  If* 


Fir..  410. 


* 


PlO.  W*.—Bnvttlu*  BUbUNt  in  ilHT^rent  ntainff  of  lliHlltMJWt  I  ifiV  rrazmowskl.)  a,  Separate  rods; 
b,  rods  with  tlHgflla :  c,  chains  ..f  rods  :  ti,  separate  cells  with  spores ;  e,  chains  nf  nuds  with  ■pore* ;  /t-/», 
genalniiti.-u  ..f  NH.re»,    Magnified  hum  dlann-u-rx. 

Fio.  410.— Cfottridfuiji  buft/rfoum.  (After  PraanowskL)  '<-  fflwtl  rods;  b,  long  rods;  c,  chains  of 
rods;  it.  cells  with  spores ;  I'l-t-,,  gvriuloatiuu  of  jtixjrfs.    Mu  gullied  Hto  lHjlHllMlll 

parts  is  not  easily  recognised,  there  result  long  jointless  rods  or  threads 
(Fig.  410,  b),  If  the  divided  rods  remain  hanging  together  they  form 
chains  of  rods  (Fig.  400,  e,  and  Fig,  410,  c).  In  many  forms  of  bao- 
ria  th«*  ends  are  blunt,  in  others  rounded  or  even  pointed* 

In  many  bacilli  resting  stages  as  well  as  swarming  stages  are  ob- 
terred,  in  which  the  flagelia  serve  as  organs  of  locomotion  (Fig.  339,  M. 
The  tlagella  are  situated  sometimes  at  the  ends,  sometimes  on  the  sides 
of  the  rods,  and  may  occur  in  large  numbers. 

In  many  bacilli  endogenic  spore-formation  is  observed  (Fig.  409;  d, 
e,  and  Fig.  410,  d),  in  which  the  spore  sometimes  lies  in  the  middle, 
sometimes  in  the  end  of  the  cell.  Not  infrequently  the  sports  appear 
in  jointed  threads.  The  germination  of  spores  results  in  the  formation 
of  new  rods  (Fig.  409,/,-/,,  and  Fig.  410,  - 

A  noticeable  change  of  shape  does  not  usually  take  place  in  the  rods 
in  spore- formation.  In  other  eases  the  rods  assume  a  spindle  shape  or 
club  shape  or  pear  shape  (Fig.  410,  d),  and  this  has  been  taken  as 
ground  for  establishing  a  special  group,  doBtrioMum.  Numbers  of  au- 
thors, nevertheless,  reckon  these  forms  also  with  the  bacilli. 

In  the  Don-pathogeniG  bacilli  ipore-formation  and  germination  have 
been  more  exactly  studied,  especially  in   bacillus  subttiis  and  bactUua 
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BACILLI   AND    i'OLYMUKPIIOl'S    BACTERIA 


ftswfoftflofer,  and  these  offer  good  examples  of  the  processes  v\  Litli 
uniW  ooiWHJftnrfiop  in  this  connection. 

Bacillus  subtilis  ia  fl,  fission-fungus  whose  spores  MS   ' 
distributed  in  the  ground,  in  buy    (tin*   hay   bacillus  I,  and    U 

Cultivated  upon  slier*  of  potato  or  upon  dung  of  herl 

it  forms  whitish-yellow  dumps;  on  liquids,  thin  and  thick  pellicles. 

iim j uires  oxygen  for  its  developnn 

Tlie  fully  grown  cells  (Fig.  400,  a)  KM  6      1"H-.     Tii.  -like 

motions  sometimes  Been  are  produced  by  oue  or  two  fl 
gniwth  of  the  rods  is  at  first  in  the  form  of  undi  when 

these  are  segmented  chains  o!  bacilli  are  fanned.    The  a 
may  develop  in  their  interior  glisteuiug,  sharply  contooi 
e),  whirh  lie  either  iii  the  middle  or  nearer  to  <m<.  end. 
the  cells  out  of  whirh  the  spores   have   been  formed   |>erish,       I 
nation  the  spore  {Fig.  409, /,-/»)  beoomes  pale  and  Coses  its  glistening 
appearance  and   it*  sharp  contour.      Then  at  each    pole   a  shadow    ap- 
pem,  while  the  spore  begins  a  tremulous  motii 
contents  of  the  spore  project  from  the  side  of  the  membram-  in  the 
of  a  germinal  diverticulum,  which  becomes  elongated,  divides 
duces  swarming  staves      Tin-  einpl  \  spore   membrane   may  remaii 
1  for  a  time  after  the  exit  of  tic  embi 

Bacillus    butyricus  (bacillus   aviijlulmcttr    of   van  Tiegln 
bvtyriqtoe  of   Pastenr,  doBbidium  butyriaim  of  Praam  poewesaee 

staves  of  from  3  to  10  r  in  length,  and  also  prodm 

of  rods.     In  spore-formation  the  cells  become  Spindle  shl  club- 

shaped  and  t.-id  pole-shaped  i  Fig.  410.  d),  and  then  prodm-,.  one  or  two 
t  glistening  spores.     In  germination  alter  absorption  of  tl»< 
)rane  a  germinal  tubule  protrudes  from  one  of  the  two  poles  (Fig.  41o. 
Tin i  becomes  prolonged  and  forms  new  staves  by  segn 
•'■Ulns  hutt/rlrtis  n^eds  no  oxygen  f< t  its  envelopment,  and  produces 
butyric-acid  fermentation,  with  evolution  of  carl  M>nic-acid  gas.  in 
bona  of  starch,  dextrin,  sugar,  or  glycerin.      In  - 
nutrient  fluids  containing  CfululoG  is  bine  with  iodil 

The  polymorphous  bacteria  are  distinguished  from  the  I... 
the  fact  thai  they  form,  besides  rods,  also  long,  short-joint.  ,1  threads,  at 
times  also  true  branchings  of  the  threads:  and  also,  m  a  few  instances,  a 
banal,  non-growing,  and  an  apical  growing  end  can  be  differentiated. 
In  this  category  belong  the  fungi  known  as  the  leptothrix,  l 
crenothrix,   ami   oladotnrix.     They   are    hen-    phv  .eilli, 

use,  on  the  one   hand,  their  botauical   position   is  m>t   determined. 
while,  00  lbs  other,  so  far  as  they  are   pathogen!  ■  .  .nf.  .rm   most 

clos.lv  to  the  bacilli  in  their  biological  cli.oa-  ' 

Saprophytic   bacilli  cause   mam    kin. Is   of   fermentation   \ 
growth  in  nutrient  fluids;  many  of  them  also  f«.rm  pif 

Bacillus   prodigiosus  grows  on  potatoes  and   bread,   as  well  as  on 
agar-agar  and  nutrient  gelatin.      It  liquefies  the  latter,  and  pi  •'duces  a 
•  I. .ring-matter  which   is  soluble   in  alcohol.     The  colorii 
!»ps  only   wl  gen  is   present.     In  the   growth   in   milk  the 

coloring-matter  is  contained  in  the  fat-droplets.    The  bacilli  theiusei 

are  always  col  or  I 

Bacillus  fluorescens  liquefaciens  produces  in  gelatin  wfcil 
tores,  and  in  the  neighborhood  of  these  the  gelatin  becomes  InpiaAed, 
while  the  gelailn   in  the  more  remote  surround ii  us  flnoi 

with  a  yellowish-green  coh.r. 
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Bacillus  cyanogenes  (Neelsen,  Hueppe),  when  cultivated  iu  sterilized 
niilk,  produces  a  slate-gray  color  that  changes  to  intense  blue  ou  the  ad- 
dition of  acid.  In  unsterilized  milk,  where  lactic-acid  bacteria  develop 
simultaneously,  the  blue  color  appears  without  the  addition  of  acid. 
On  pot&toefi  it  forms  yellowish  slimy  cultures,  in  the  neighborhood  of 
which  the  substance  of  the  potato  is  colored  grayish-blue  (Fliigge). 

Bacillus  acidi  lactici  causes  fermentation  of  Hugar  of  milk  in  lactic 
acid,  and  produces  coagulation  of  casein.  The  cultures  obtained  in 
gelatin  are  of  a  white  color. 

Bacillus  caucasicus  (dispora  oca  forma  one  of  the  fungus  con- 

glomerates that  is  culled  kefvr  ferment,  which  the  inhabitants  of  the 
Caucasian  Mountains  use  in  the  preparation,  from  milk,  of  the  alcoholic 
drink  called  kefvr.  The  kefvr  ferment  consists  of  small  granules  which 
contain  yeast-cells  along  with  rods.  The  bacilli  occasionally  show 
motile  forms  and  develop  on  the  ends  of  each  rod  a  round  spore.  By 
their  growth  in  the  milk  the  milk-sugar  is  probably  converted  into  glu- 
while  the  yeast-cells  produce  alcoholic  fermentation.  According 
to  Hueppe,  the  kefvr  granules  contain  still  other  bacteria  that  peptonize 
casein. 

Hauser  described,  under  the  name  of  Proteus  vulgaris  (Bacterium 
vulgare,  of  Lehmanu),  a  form  of  bacillus   which  very  often  occurs   in 
putrefying  animal  substances  and  causes  the  foul  |  ml  I  "faction.     It  forms 
■ftaraa  of  very  varied  length,  and  produces  when  cultivated  in  meat  | 
bona]  ;eth\  lendiamin,   gadiuin,   and   trimetliv  lamiu,   of  which  the  tirst 
baeafl   are  poisonous  for   animals.     According  to   observations  of 
Bordoni-TJffrednzzij   Foa,    Bonome,  and  Banti,   certain  bacilli  closely 
llbling  the  protens  of  Hauser  seem  to  be  pathogenic  for  human  be- 
and  capable  of  causing  blood  infection  as  well  as  intestinal  affec- 
tions. 

Bacillus  aceticus  (mfcoderma  ocetf)  is  a  bacillus  which  converts  the 
alcohol  of  fermented  beverages  into  vinegar. 

Bacillus  pyocyaneus  occurs  occasionally  in  bandages  from  suppurat- 
ing wounds,  and  causes  B  greenish-blue  discoloration.  The  bacilli  are 
small  and  slender.  The  cultures  show  different  forms  of  growth.  Gela- 
tin is  liquefied  and  turned  green.  The  coloring-matter  called  pyocya- 
nin  is  soluble  in  chloroform  and  crystallizes  out  of  solution  in  long  blue 
needles.  The  bacillus  is  pathogenic  for  rabbits,  guinea-pigs,  pigeona, 
and  frogs,  and  causes  on  inoculation  sometimes  local  ulceration,  some- 
times general  infection.  According  to  Kossel,  Kramhals,  and  others,  it 
Btj  also  be  pathogenic  for  man,  and  from  suppurating  wounds  may 
oaDM  sepiic  intoxication  with  enlargement  of  the  spleen  and  enteritis. 

The  pathogenic  bacilli  and  polymorphous  bacteria  cause  diseases, 
sometimes  acute,  sometimes  chronic,  of  which  the  first  either  end  in 
•  leath,  or,  by  the  destruction  of  the  bacteria,  go  ou  to  recovery.  At  the 
same  time  it  occasionally  happens  that  even  in  the  acute  diseases  the 
bacteria  maintain  themselves  for  a  long  time  in  the  body.  The  chronic 
diseases  are  espe.jnlh  characterized  by  the  fact  that  the  bacteria  live 
and  increase  in  the  body,  so  that  the  disease  assumes  a  progressive 
character,  and  sometimes  quickly,  sometimes  more  slowly,  new  regions 
are  taken  possession  of  by  the  bacteria  and  become  altered  by  them. 
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(6)   /  Jiardli  m  r/ihmtt  Bacteria. 

i  108.  Bacillus  anthracis  (/i,u  ft  >  Gftor&on  |  i^  t  ea» 

/in-fi.r,  an  infections  disease  which  occurs  mainly  in  cuttle  and  sheep, 
but  which  IE  occasionally  transferred  to  tiumuu  beings.     It  is  a  naeion- 

fungus  that  eau   multiph    inaidV 


//' 


J-*-.. 


tf«S 


the  t issues  as  well  as  in  t. 

when  inoculated  into  a  soscefrtibl* 

animal  organism 

The     anthrax-bacilli 
411)  are  from  8  to  10  a  long  and 
from  1  to  1.5  /i  broad.      In  the 


%•-£ 


^Cf: 


flP 


no.  4U. 


tto.  411.  -  fVvtinn  of  Hvit  wim  rapiliartu*  containing  number*  of  uittinti-tHcilll  »  ul  ■  f»w  I 
(A (robot;  tr»ntl»n  violet;  vararto.)    MafftdOrd  300 dtametert. 


Kk.    II-      vi»thnix-b»c'llll  containing  Kpur»«,  unit  rrwtpomUMt  hmaawd 
triMM  preparation  treated  with  f uctetn  and  methylene  blur,  fr<  < 
(be  ■tlWSttou  of  beat  to  an  incubator.)    Magntoed  no 


t*.  uu  in  |  potato. 


blood  of  animals  dead  of  anthrax  they  lie  m  <>r  in  thread-like 

jointed  bands  of  from  two  to  ten  staves.     The  ends  are  as  a  rule  sh 
cut  across  (Figs.  411  and  41*2),  more  seldom  slighth 
convex  (Johne).     According  to  Serafini,  Gunther,  and  Joh  pos- 

sess a  gelatinous  capsule,  which  can  be  best  made  visible 
parations  by  staining  with  methylene  blue  (Gunther).      They  cm 
cultivated  upon  I<l"<'d-seruni,  upon  gelatin,  in  bouillon,  on  slices  of  po- 
tatoes and  turnips,  in  infusions  >  oi  and  mashed  seeds  of  different 
ki  mis,  in  the  presence  of  ox» 

They  grow  »"«»st  quickly  at  a  temperature  which  fades*  from  80 
10    (        fi    •  lopment  is  impossible  at  a  temperature  Mos  1",    <  .  and 
above  l">    0.  :  it  is  also  impossible  in  the  absence  of  oxygen. 

If  the  conditions  above  mentioned  are  prei  staves  grow 

length,  ami  may,  in  a  few  bonis,  fonn  threads  of 
devoid  of  membranes.     These  are  made  up  of  s],  enta  tlnv 

rendered  visible  bj  treatment  with  iodine  Of  u  it  I  •loring-niai©- 

rial  (Fig.  412).    Ten  hours  later,  the  clear  contents  of  the  il 
granular,  and  at  regular  intervals  bright  glistening  bodii  I  ap- 

parent, which  enlarge  into  strongly  refractive  I  After 

on.  the  threads  disintegrate  and  toe  s|«.i 

cording  to  Brefeld.  Prazmowski,  Klein,  ami  others,  tlie  spore  coo- 
sists  of  a  protoplasmatic  centre  which  is  surrounds!  1>>  •  doable  mem- 
brane, the  ezosporinm  and  the  endosporium.  In  paillillilitil  the 
former  is  ruptured  and  the  Utter  liecomes  tlie  membrane  «»f  the  liU*rated 
embryo.     The  liberated  embryo  multiple 
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Swarming  is  not  observable  during  tho  entire  process  of  develoj>- 
ni«  nt ;  the  bacilli  are  always  motionless. 

The  anthrax-bacilli  easily  die  under  the  influence  «>f  high  tempera- 
tures when  subjected  to  drying,  and  in  the  presence  of  a  nutrient  me- 
dium which  has  become  putrefied-  The  spores,  on  the  contrary,  are 
very  resistant,  and  consequently  are  the  ordinary  medium  of  the  traus- 
'  tlif  disease. 

Colonics  in  gelatin  show  a  wavy,  irregularly  shaped  margin,  and 
e..nsist  of  wavy,  curly  bands  of  threads  that  subsequently  grow  out  of 
the  culture  in  various  directions.  The  gelatin  becomes  liquefied  in  the 
immediate  neighborhood  of  the  culture.  On  slices  of  potato  they  form 
grayish-white  cultures  that  appear  slightly  granular  (Plate  I.,  Fig,  5), 
with  distinct  outline.     They  form  a  whitish  mating  on  blood-serum. 

Stab-cultures  in  gelatin  are  white,  and  in  the  process  of  growth  they 
radiate  at  right  angles  from  the  track  of  inoculation,  especially  near  the 
surface.     After  liquefaction  of  the  gelatin  they  sink  to  the  bottom. 

If  the  bacilli  or  spores  get  into  the  blood  they  multiply  and  produce 
the  staves  above  deiieribea,  which  can  be  stained  with  various  aniltue 
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•riinn  innii  rated  with  cell*;  d(,  the  mine  eoDtalttfnjj  bactUI:  >.  deeper  layer*.  •■(  tbe  onriinn 

itugbsodeot  cells;  /,  tissues  of  tbe  skin  Interspersed  with  ImcIIH  unci  •■ells:  </.  l>l>p»lv  exudate  oo  the 

obtaining  baclUl ;  lb.  hair-follicle :  /,  sweat-ffland  mil.    (Alcohol;  Oram's  method ;  vesuvtn.)    Matr- 


colors,  ami  also  by  the  employment  of  Gram's  method.  Sections  of 
hardened  organs  show  that  they  are  present  in  large  numbers  in  the 
capillaries  (Fig.  411),  especially  of  the  spleen,  of  the  liver,  of  the  fringe, 
and  of  the  kidneys.  The  contiguous  parenchyma  of  the  tissue  usually 
appears  unchanged;  still  the  local  growth  of  the  bacilli  may  produce 
(I- generation  of  tissue  and  necrosis,  If  an  infection  of  the  blocs!  takes 
place  during  pregnancy  the  infection  may  go  over  to  the  foutus. 
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If  anthrax-bacilli  or  their  spores  get  through   little  wound- 
skin  in  human  being*  tin -y  develop  a  Bomewhat  elevated  pastille  witl- 
arched  or  Battened  surface  (Fig.  413),  usually  from  six  millinaetrea  up 
to  several  centimetres  in  diameter.     The  pustule  is  red  or  possihh 
of  a  yellowish  color.     It  is  often  in  time  ooyi  i  after 

the  loss  of  epithelium  it  becomes  moist;  and  by  the  drying  of  t) 
udate,  which  is  often  bloody,  u  scab  in  farmed  i  Pig.  41  Infection 

tikes   place  in   persons  that  butcher  or  bin -\ 

animals  affected  with  anthnn  .n;ill\  also  [i  rayed  thr 

the  sting  of  ■  fly  that  has  taken  up  the  blood  of  an  animal  affected 

anthrax. 

The  centre  may  become  depressed  by  the  formation  of  the  scab  in 
the  middle,  the  edges  forming  a  wall  around.  The  ueighUuh'  h  <1  of  the 
pustule  is  sometimes  little  changed  and  som.  times  red  and  swollen,  and 
may  he  occupied  by  small  \«'ll»»wish  or  bhuah-red  veaielaa  U  I 
ess  remains  local  the  sloughing  pustule  may  1*>  thrown  off. 
of  tin-  blood  is  followed  h\  fatal  c<  »nsequeneea.  In  rare  cases  infection 
shows  itself  iu  a  widespread,  intense  cedematous  aweQing  of  the  tiaanei 

without  the  formation  of  a  eireui 
pustule. 

In    the   region    of   a   full 
anthrax-pustule  {Fig.  413)  the  coriu 
dt)  and  papillary   body    (c)  become    per- 
meated by  a  cellular,  serous,  and  bloodv 
exudate  as  well  as  by  bacilli.     The  l»acilli 
lie  in  the  external   p  -f  the  COd 

ind  in  the  papilla!  \  bod)  (c) . 

ran     penetrate    into    tloi    deeper 

the  oorium  (/  >.     In  >f  the  pa- 

pillary  body  («)  (In- 
lent.       Vesicles   filled   with    bloodv    fluid 

result  if  the  exudate  extendi  up  to  ti. 
tbelial  covering  and  if  the  deeper  portions  of  the  latter  become  liquefied, 
thereby  permitting  the  superficial  portions  td  be  lifted  op  by  the  axnded 
fluid.     If  the  upper  layers  of  skin  are  lost  the  blood;  fluid  eon! 
bacilli  i'j)  appears  on  the  surface. 

The  cellular  infiltration  has  its  seat  mainly  iu  the  oorium  ( 
and  it  makes  the  impression  aa  if  the  great  massing  of  cells  would  I 
to  a  certain  extent,  a  protection  against  the  further  BOOTO*  f  the 

bacteria.     The  cells  that  accumulate  are  for  the  most   pari  i  clear 

leucocytes  (Fig.  414  |,     The  bacilli  lie  partly  within  the  cells,  and  i 
between  them, 

If  infection  with  anthrax-spores  takes  place  in  ti  tinal  canal— 

in  event  which  ocean  with  sj»ecial  frequency  in  the  small  e,  and 

only  infrequently  in  the  MOONM  h  and  large  intestine  -black  oi 

reddish-brown  hemorrhagic  foci,  the  size  of  a  lentil  or  beau,  "  ith  a  gray- 
ish-\cllow  or  greenish-yellow  discolored  slough  in  the  middle,  will  de- 
velop.    In  other  cases  the  crests  of  the  folds  of  the  muoo 
are  swollen  and  show  hemorrhagic  infiltration,  and  the  most  prominent 
parts  show  evidences  of  sloughing.     The  mucosa  and  a 
Berated  with  blood  in  the  region  of  the  foci;  the  surrounding  tissue  » 
< edematous  and  hyperiemic.     In  these  foci,  as  well  as  in  their  surround* 
ings,  the  tissue  contains  bacilli,  especially  in  the  blood-  and  lymph- 
eels,  and  they  may  be  equally  well  s.-en  in  the  swollen  1\  mph-gl 
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ording  to  observations  of  Eppinger  and  Paltauf,  primary  lung 
infection  occurs  by  inhalation  of  anthrax-spores,  usually  proving  fatal 
in  from  two  to  seven  days.  Individuals  who  have  to  handle  the  hair  of 
animals  that  have  died  OX  :111th m  v  are  specially  exposed,  and  the  infection 
of  the  men  or  women  who  are  busied  id  the  Hortimr  of  rags  in  paper-facto- 
ries — an  infection  which  is  known  as  rey  sortem*  dJMCwe — is,  in  a  part  of 
the  cases,  nothing  more  than  an  anthrax  infection,  The  bacilli  are  very 
probably  taken  into  the  buigs  in  the  form  of  spores  with  the  inspired 
air,  ami  develop  in  the  bronchi  and  alveoli,  in  the  spares  that  contain 
the  tissue-juices  of  the  lung  and  pleura,  and  in  the  bronchial  glands, 
and  they  also  penetrate  into  the  vessels.  Their  multiplication  causes 
inflammatory  processes  in  the  lung,  as  well  as  the  pouring  out  of  a 
bl«>  was  exudate  in  the  pleura]  space  and  in  the  mediastinal  tis- 

sues, and  swelling  of  the  lymph-glands.  It  may  also  lead  to  formation 
of  necrotic  tool  in  the  lung  and  in  the  bronchial  and  tracheal  mucous 
membrane. 

Mice,  rabbits,  sheep,  horses,  and  sparrows  are  very  Busceptible  to 
anthrax.  White  rats,  dogs,  ami  Algerian  sheep  are  less  susceptible  or 
enjoy  complete  immunity.  Cattle  become  easily  infected  through  the 
intestines  by  taking  in  the  Bpores  into  the  alimentary  canal,  but  are 
M  susceptible  to  inoculation.  Formation  of  spores  does  not  take  place 
in  the  tissues  and  in  the  blood. 

Ity  cultivating  the  bacilli  at  from  48    tO  L9   I '.  (Tnussaint.  Pasteur,  Koch)  it  is  possible 
to  w  I  iviiy,  10  that  flrH  slier  p  m  not  ki  lied,  then  rabbits  ami  guinea-pigs, 

■ad   finally  even  mice,  are  00  longer  killed  by   undulation.     If  t&fl  temperature  If  MSI 
<  ..  lais  condition  can  be  reached  In  fix  days;  atifl  C,  u  may  take  lixty  daya 

the  virulence  becomes  weakened  to  this  extent  (Koch).     By  first  inoculating  with 
till  that  kill   mice,  but  are  harmless  tof  gntoea-pifB,  end   by  fl  MOOttd   inoculation 
with   DMilll   thai  will  kill  guinea-pigs,  but  DOl  ttrOfig  rabbltB,  sheep  inn!   CSttte  OSE)  be 
tendered  Immune,  but  not  mioe,  gttinaa»piga,  or  rabbits.     l'nut i<at1y,  however,  this 
re  Inoculation  cannot  be  employed,  bet  mm  It  li  nocioamrj  to  Inoculate  with 
very  virulent  material  in  «»r<ler  to  protect  from  natural  infection  1  itb  BpCTeC  Introduced 
:  anrl  rdiiserpifiiily  a  lar^c  percent — frotn  tea  to  fifteen  percent — die 
bum  the  protective  inoculation  itself.    Moreover,  thanvoteetion  is  only  of  short  dura- 
tion, and  the  Inoculation  must  he  repealed  in  aboutsyeer. 

According  to  obsev  Roui  and  c'lianiberbtnd.  the  anthrax-bacilli  can,  while 

tiinif   tleir   full   virulence,    he   permanently    deprived   Ol   the   DOWeC  Ol    producing 
rm  by  onltivation  In  bouillon  to  which  a  small  antoiint  (1 :*20bO)  of  potassium  1 
manganato  or  carbolic  acid  (1-2;  h*tfi)  baa  been  added. 

DOXdingto   Ki»  li.    iiiihrax-haeilli   can  be  cultivated  oil  potatoes  and  alkaline  or 
ne  1  inns  <ii  hay,  mi  e<dd  infusions  of  pea-straw,  on  mashed  barley  and  inasln-.l 

\\ lieai,  iii  the  juke  of  turnips,  wheal,  leguminous  seeds,  and  numerous  dead  plants,  in 
Ita presence  01  a  sufficient  quantity  of  water.  Consequently  the  bacilli  grow  and  de- 
veli>p outside  the  body — e.g.,  in  marshes  and  on   river-banks  (R.  Koch).     The  entrai 

int. 1  the  animal  body  la  to  be  regarded  m  an  nocnaional  exeur.si.-n  of  taeeotogenlo  bacil- 
lus Aooording  to  Boyka,  the  development  ol  eporei  tskee  pi  .[uiikiy  La  1 
moi-                     ttalning  the  aeoeasary  nutrient  material.    According  to  Kitt,  cattle 

dung  forms  a  nutrient  substratum  for  the  bacilli. 

%$  1GVK  The  bacillus  typhi  abdominalis  (Fig.  415),  or  tike  Jocfemtm 

tij}>}>',  is  a  fission-fungus  which  appears  mostly  in  the  form  of  plump 
staves  2  to  3  fi  long,  with  rounded  ends  growing  out  into  long  pseudo- 
threads  in  cultures.  It  is  recognised  as  the  001188  of  typhoid  fever. 
When  examine. 1  alive  in  cultures  it  shows  lively,  independent  loco- 
motion, caused  by  Bagella  (Fig.  416)  which  are  attached  to  the  sides  of 
the  staves  as  well  as  to  the  ends.  The  flagella  can  be  made  visible  by 
proper  staining-tnetlionV  The  bacillus  was  first  observed  and  described! 
by    Kberth  ami   Koch,   and  afterward  cultivated   pure  by  GutTly.     A. 
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Pfeiffer  showed  its  presence  in  the  dejecta  of  typhoid  patients,  and  hi* 
observations  have  been  corroborated  often  since.     According  b 
Hueppe,  Neumann,  and  others,  it  may  also  be  present  in  the  up 
typhoid  patients. 

It  may  be  well  stained  in  cover-glass  preparations  with  gentian  vio- 
let, alkaline  methylene  blue,  and  Bismarck  brown;  by  treatment  with 
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Tia.  M.V-TyptaoM  bacilli  from  *  purer., 
fimoir  w*M»aoii-     (Methylene  blue.)    Ma^nl- 


rio.  4i«.-TTphokJ   b^rai   trim 

Bun^t.     JUfnlOed  L30D  d 


iodine  according  to  Gram's  method  it  may  be  decolorize  1.  'I 
tion  of  the  bacilli  in  sections  of  hardened  organs  is  somewhat  difficult, 
because  the  cell-nuclei  also  become  stained,  and  because  the  bacilli  arc 
not  uniformly  distributed,  but  usually  lie  in  flumps  iu  tli. 

The  bacillus  may  be  cultivated  aa  well  in  nutrient  gelatin,  agar-agar, 
and  blood-serum  as  in  milk  and  on  slices  of  potato.  It  forms  a  coating 
on  the  latter  that  can  be  distinguished  bf  the  Lak 

if  the  surface  is  touched  with  a  platinum  wire  it  liecomes  appareut  that 
it  is  covered  with  a  pellicle,  and  the  microscopic  examination  shows  that 
this  consists  of  bacilli. 

On  gelatin  and  agar-agar  the  bacilli  form  whitish-gray,  flat  cultures 
of  irregular  Bhape.  QtlcUtn  U  nd  UquqficcL  Milk  iu  which  the  bacilli 
are  grown  is  not  ehang*  d  externally. 

(  ultures  flourish  at  room-teiuperature  as  well  as  at  body-temperature. 
Ordinary   potato-cultures  kept  between  30°  an«l    I  r.jduce  s- 

which  have  glistening  granules  in  their  poles.     Gaffky  iuterpr- 
granules  .  ud  formerly  most  authors  accepted  this  interpreta- 

tion.    According  to  Buchner  and  Pfuhl,  however,  these  granules  at  \h 
poles  are  degeneration  forms  occurring  especially  when   the  cult 

iius  an  acid.     The  polar  granules  represent  condensed  protoj" 
and  consequently  stain  in  fresh  preparations  more  quickly  with 
Una  dyes  thin  do  the  other  parts.     The  clear,  colorless  flak- 
ends  of  the  staves  that  STS  Been  on  dried  and  stain,  d  bacilli,  and  wl 
were  regarded  as  identical  with  the  polar  granules  and   declared  to  I 
spores,  result,  according  to  Buchner,  from  the  formation  of  hollows 
the  ends  of  the  staves,  due  to  retraction  of  the  tabeof  protoplasm  no 
the  death  and  diving  of  the  bacilli.     Consequently  spore-formation  has 
not  been  proved  to  exi^t. 

In  moist  earth  (Grsaohj  in  pure  sad  im; 

typhoid-bacilli  may  remain  alive  for  weeks.     Th-y  do  l 
many  weeks  in  artificial  Beltser  water  (  Hochstetter  h      In  pn 
and  fiecal  masses,  or  in  earth  saturated  with  fa 
vive,  und.-r  <  ertain  circumstauces.  forwetl.  Piaster,  ' 

maun,  Earlinski 
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Inoculation  of  the  bacilli  in  animals  used  ordinarily  for  experimental 
purposes  does  not  produce  a  disease  corresponding  to  typhoid  fever  in 
man.  Still  experiments  of  Sirotinin,  Beumer,  Peijrer,  and  others  have 
shown  that  the  typhoid-bacilli  produce  active  toxins  and  toxalbaminfl 
Bridger)  which  kill  animals  in  larger  doses,  causing  hyperemia  and 
welling  of  the  intestinal  follicles,  of  the  mesenteric  glands,  and  of  the 
ptoen,  Cultures  injected  iuto  the  tissues  produce  Locally  more  or  less 
vere  inflammation. 
The  bacilli  or  their  spores  get  into  the  human  organism  probably 
with  the  drinking-water  and  food;  still  an  infection  through  the  lungs  is 
not  to  be  excluded.  According  to  the  results  of  the  anatomical  exami- 
nation, they  develop  in  the  wall  of  the  intestines,  in  the  region  of  the 
solitary  aud  of  the  agiuinated  follicles  of  the  small  and  large  intestines, 
as  well  as  in  the  mesenteric  lymph-gland*  and  in  the  spleen.  In  the 
first  of  these  localities  they  cause  an  inflammatory  infiltration  of  the 
ucosaand  subuiucosa  (Fig.  417,  a„  b,)  that  is  extraordinarily  rich  in 
ills,  and  appears  in  the  form  of  flat  or  somewhat  elevated  and  rounded 
above  the  inner  surface  of  the  intestines.  An  exudation  of  fibrin 
the  form  of  threads  may  take  place  both  on  the  free  surface  and  in 
the  deeper  layers.  Occasionally  cellular  inflammatory  foci  limited  in 
area  occur  also  in  the  musrularis  (c,)  and  in  the  serosa  (dt).  A  part  of 
"  e  infiltrated  tissue  usually  sloughs  and  is  then  cast  off,  so  that  ulcers 


Fifi.  417.— TyphoM  fever.  Section  through  th*  edge  of  ftflWQUsfl  Paper*  PBMtue.  (AlOQhol;  nisrnarcU 
mown.)  ii.  Muoaa;  /*.  !iul»niui<osH :  r.  iinixulurts  tntermi ;  ti.uiUMUlCtlB  extern*;  e.aera*:  "i.'»i.  6»,  di,*ii 
thH  different  layers  of  the  Intestine  UiMtnutol ;  /,  /.  sections  of  a  LteberkutuVs  gland  ;  g,  Mil.  k\  Magnified 
15  diameters. 

are  formed.     In  another  part  the  swelling  may  subside  by  the  absorp- 
tion of  the  infiltration. 

The  swelling  of  the  lymph-glands,  which  is  sometimes  due  to  the 
accumulation  of  <^ells  and  fluid,  may  also  be  caused  by  an  exudation  of 
thready  fibrin.  It  is  a  condition  which  either  ends  in  recovery  by  the 
absorption  of  the  infiltration,  or  leads  to  partial  necrosis  of  tissue.  In 
the  spleen  the  palp  in  particular  swells,  while  its  vessels  are  greatly 
dilated  with  blood,  and  later  its  parenchyma  becomes  crowded  full  of 
cells  and  fluid. 
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According  to  recent  investigations,  tin  I 
other  partt  of  the  body,  and  it  ia  probable  thai  I  t<«ry  exooatte 

in  the  long  which  occasionally  appear  ii  urse  of  typhoid  font 

depend  in  part  upon  the  growth  oi  the  bacilli  in  the  lung<     still  it  tuort 
be  borne  iu  mind  that  inflammations  due  to  inhalation  of 
stances  very  often  occur  iu  the  Lnnga  of  t\  phoid  ; 
tecondary  utfectiont  with  cocci  start  from  the   ulcers  and  may  rata* 

tic  inflammations  iu  the  different  tissues.     The  am 
mucosa  and  submncosa  and  of  tic   perichondria]  tissim   in  th«-   laUti-, 
throat,  and  larynx  that  often  occur,  and  that  depend  upon  innammatnrT 
infiltration,  are  partly  the  consequences  of  specific  in! 
of  secondary  disease.     Typhoid  bacilli  have  beei 
liver,  in  the  gall-bladder,  in  the  roseola  patches,  in  the  kidneys,  in  tU 
Central  nervous  system,  in  the  testicle,  in  the  pleurit 
effusions,  iu  the  [>eriosteuni,  and  iu  the  bone  marrow,  etc.  in  pa 
means  of  the  microscope,  in  part  by  the  use  of  methods 
They  can  cause  degeneration  and  inflammation  in  all  <.f  these  places  aid 
aare  rise  to  inpporation  in  the  ti-  >  that  indamiuati< 

the  course  of  a  typhoid  infection  are  due  sometim 

and  localization  of  the  typhoid  bacilli,  sometimes  to  secondary  inlet* 

tious,  and  sometimes  to  mixed  iufectio 

Seohsnaa  Was  able  to  Hud   typhoid   bacilli   even   in   the  spleen  of  » 
foetus  four  months  old,  whose  mother  aborted  whil-.   - 
typhoid  fever,     Reher,  Eberth,  Chantemesse,  Widal,  and  I  port 

similar  instances. 

Etfnm  the  t>  phoid  bacilli  prodaoe  active  toxina  and  t  ine,  the* 

morbid  phenomena  are  to  te  referred  largely   to  poisoning-     In  tl»*» 

course  of  typhoid  fever  bactericidal  sir  lood,  ami- 

these  cause  a  degeneration  of  the  t\  phoid  bacilli, 
also  the  Widal-Grubcr  reaction  which  is  there  given  | 

The  cultures  «>f  typhoid  bacilli  show  few  characterlstia  properUen,  and  are  coo* 
ntly  difficult  to  distiiiguUh   n  u«m|  bacu<i 

uropettioi  Lmllar  i"  those  of  theta  *  mi- 

ll mark,  it  is  assert*  i  that   tl  .rr»»  oiiua 

similar  bacteria — fni  M — prodoci  na  vt 

the  latter  nun  nd  on  the  add! tioD  ol  iu  nitrite  ai 

rem   jtTiij»*--su^ar  boniUon  the   lyphold-barillua  |  <aa.  whereae  the  tmewm 

■1»  gaa.     Final! 
coag<>  rhereaa  the  bacUhucoli  causae 

>  to  f'itt\  -eight  hum 


£170.  The  bacillus  coli  communis,  or  the  rimmum 

bench),  in  n  fiaaion-fangna  constantly  prea  rat  iniht  mal  canal 

of  man  as  well  as  of  mammalian  animals.     The  bacilli  are  stav.     j 
long  and  0.3  to  <>.4  n  thick.     They  are  capable  ol  locomoti*  m  bj  meanaof 
fhwella,  which  may  number  as  many  a.->  twenty  on  • 
Luksch,  Gnnther).     The  bacilli  grow  at  room-tern  veil  n»  at 

the  temperature  of  the  incubator.     In  the  depth  of  the  . 
small,  round  white  eoloni<  ,.   surface  pellicle-like  colonies. 

potatoes  a  yellow  juicy  coating  is  formed,  of  the  same  .ra* 

e  or  pease  (Oiinther).    S|  *o reformation  does  n<  TlV  Iwcilli 

>t  be  stained  by  Grem'f  method 
The  boctihu  coU  i->  rery  ■imilar  to  the  t\  phoioVbaoillna;  still  it  may 
be  distinguished  from  this  by  a  of  cultivation  and 

employment  of  suitable  react  i>  I       Formerly  it  was  regarded 
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as  a  harmless  saprophyte  of  the  large  intestines,  but  it  can  no  longer  be 
(kvttbted*  according  t<»  recent  investigations,  that  pathogenic  properties 
are  also  attributable  to  it,  and  that  it  is  capable  of  causing  dtgenercttions 
and  iiifi'iii ii/tiifio/i*  in  various  tissues.  Thus,  under  suitable  conditions, 
such  as  i>erforntion  or  incarceration  of  the  intestines,  or  impacted  faces, 
it  ni.i y  gel  into  the  peritoneal  cavity  and  cause  purulent  inflammation, 
Off  at  least  take  part  with  other  bacteria  in  the  production  of  in- 
tluintiiation.  It  gets,  moreover,  not  infrequently,  into  the  gall-duets  ami 
gall-bladder,  and  seems  capable  of  causing  inflammations  of  varying  in- 
>ity.  Moreover,  the  bacillus  has  also  Dean  found,  in  some  cases  of 
septic  disease,  in  the  exudate  of  the  membranes  of  the  braiu;  farther- 
IBS,  in  pericarditis,  pyelitis,  pyelonephritis,  cystitis,  broncliopueu- 
ni;i,  strumitis,  scarlatinal  angina,  and  acute  yellow  atrophy  of  the 
liver  ( Btroebe,  von  Kuhlden) ;  and  one  cannot  doubt  that  it  is  the  active 
morbific  cause  in  these  diseases. 


Hi.  -inii.iiity  between  LhebociUiu  eoli  and  the  tTphoid-baoillfig  has  nmwd  WH 
:inlJior.H  tO  MBQHM  rh;it  tin-  two  ktrilli  i  inn-sent  only  v;iririn->  ol  One  kiml.  ;mrt  thai  e©H- 

itly  the  two  forma  may  peas  over  into  each  other.  Still.  ;it  preaent  the  opinion 
la  that  the  two  bacilli  ire  t<>  !*•  entirely  esparated  from  each  other  {cf.  §  Wwi,  As 
ire  other  bacilli  thai  much  resemble  the  oaeUhu  coU,  and  oftaa  in  not  '•>  boiHs- 
>n«-.l  with  certainty  from  it,  It  may  well  beaasamed  that  the  publication*  on  ttu 
ays  dealt  with  the  same  bacterium. 


Pio.  il&.—Baciiiux  b*mu- 

ituruut  of  rrietllftwlei".  <j, 
oval  cell*  ami  iron  or  (■••lis 
with  |it>iHt4u<>u9  eapmile:  b, 
•taw  m  Ith  rotetlnoua  i  ap- 

mjIi'.  MugultM  5UI  iMuui- 
t-ters. 


£  171.  The  bacillus  pneumonia?  was  discovered  by  Friedlander  and 
Frooenins.  This  bacillus,  it  was  assumed,  was  able  to  cause  inflamma- 
ti"iis,  especially  inflammations  of  the  lungs,  of  the  nose  (oziena),  of  the 
tud  of  the  meninges,  and  less  frequently  of  other  organs. 
It  is  looked  upon  bj  Friedlander  as  the  rhief  eatise 
of  croupous  pneumonia,  but  this  view  is  without 
doubt  incorrect  (eomp.  §  lb'B).  According  to 
Weirhselbaum  it  has  been  demonstrated  in  only 
al>out  rive  per  cent  of  the  cases  of  lobar  pneumonia. 
Baumgnrtcu  and  others  go  so  far  as  to  maintain 
that  its  pathogenic  significance  is  not  yet  firmly 
•  -st.-ihlislied,  because  other  bacteria  are  always 
Sound  preaent  with  it  in  the  Lung 

The  bacilli  lie  in  the  alveolar  exudate,  as  well 
as  in  the  pleuritic  exudates  that  form  at  the  same 
time  as  the  inflammation  of  the  lungs.  They  ap- 
pear sometimes  in  the  form  of  staves  (Fig.  418,  ft), 
sometimes  in  the  form  of  oval  cells  (a),  and  not  infrequently  they  are 
joined  together  so  as  to  form  short  chains.  Since  the  oval  cells  are 
iin>iH  huiinnnis  than  the  staff  forms,  the  bacillus  was  originally  reck- 
oned with  the  cocci. 

The  bacilli  possess  a  hyaline,  mucin-like  capsule,  soluble  in  alka- 
lies, insoluble  in  acetic  acid,  which  forms  a  common  sheath  around  the 
chains  of  the  bacilli  (Fig.  41K).  Independent  motion  has  not  been  ol>- 
served. 

The  bacillus  loses  its  color  when  stained  with  gentian  violet  ami 

treated  with  iodine  and  alcohol,  and  may  be  easily  distinguished  in  this 

bom  the  diploroous.     In  order  to  stain  it  along  with  the  capsule 

in  sections,  Friedlander  recommends  the  employment  of  an  acid  soln- 

•  >f  gentian  vinle-t,  '-"lisisting  of  60  parts  of  concentrated  alcoholic 

solution  of  gentian  violet,  100  parts  of  distilled  water,  and  10  parte  of 


m 
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aoetie   acid.      After   staining   f<<r  twenty-four   hours   the  sections  an 
washed  out  in  a  0.1-per-ont  solution  of  acetic  acid  for  ■  short  I 

Tiie  bacilli  gI<OW  in  nutrient  gelatin  at  r<H>ru-Un> 
]"•  future,  aud  form  porcelain- white,  knob-ehaped  cul- 
tures ou  the  surface  of  the  gelatin.  The  ot*1  and 
staff-shaped  cells  poc  S  tab-cultural 

in  gelatin  are  nail-sha^d  (Fig.  4U>).  this  apj^irance 
being  due  t<>  the  fact  that   the  bacilli  forin  a  b 
shaped  prominence  at  the  entrance  of  the  canal  of 
Inoculation.      This  is  a  peculiarity  that  the  pneu- 
monia-bacilli  share  with   m. 
blood-seruru  thev  loxni  gray,  transparent  colonic* 
agar-agar  grayish-w >  »h-whtt> 

or  yellowish-white,  creamy  colonies.     Spore-fornuv 
ti-  m  is  not  observed. 

Rabbits  are  almost  entirely  refractory  to  inocula- 
tion of  the  lung;  mice,  on  the  contrary,  die  with 
pleurisy  and  disseminated  pneumonia  in  from  eigh- 
teen to  twenty  hours  after  injection  of  the  bacilli  iota 
the  lung,  and  the  exudate  as  well  as  the  blood  is  found 
to  contain  baeiUJ  with  gelatinous  capsule,  some  lying 
free,  some  inclosed  in  cells.  A  typical  loliar  puce* 
monia  cannot   l>  iced  in  the  ordinary  experi- 

mental animals. 


tne» 

rsss 


Fwi.Ufc-Nsll-shiwd 
■tab  -  culture  of  Frtwi- 
limtor*s  poeumocutx-us 
logelaun. 


Tli*  bacterium  "f  FriedBlnder,  accon! 
princi]>;il  representative  <>f  a  group  o 

-•r  under  the  name  bacillus  inu<  Istus,  and  i 

vaiie:  !'!ie  fissiott-fuugus  dracrib 

i  bacillus  i.>  identical  with  the   pneumonia   lnvtllu*.  and 
appareatf*  so  also  is  the  bacillu*  rroi  *u»« 

children^  known  as  the  bacl  tisaferogenee,  t 

etiological  Hignlticjujcc  as  the  causa  uf 

mai  sas. 

1 17  J     A  bacillus  was  d  1  in  1892  by  R 

Pfeiffer  as  the  influenza-bacillus  (Kg.  49 
ran  lias  been  frequently  corroborated  Bin 

il  regarded  as  the  cause  of  the  JnfhWffHBIi      1 
viduals  who  are  sick  of  influenza  it  is  found 
catarrhally  affected  air- passages,  occasionally  also  in 
the  Lunjp.     The  small   bxonehj  oontaia  mor- 

mons numbers  of  the  bacilli  in  pure  culture.     It  i  the 

multiplication  of  these  organisms  in  the  respiratory  tnu-U  <  aiinee  inflam- 
mation, aud  that  at  the  same  time  they  proau< 
absorbed  cause  the  morbid  phenomena  peculiar  t<>  influenza.     I 
states  that  the  bacilli  go  over  into  the  blood,     The  inflammatory  cl 
which  take  place  in  different  internal  organs  during  the  progress 
flueuza  may  be  referred  in  part  to  the  influenza  bacilli,  in  pari 
poiaana  which  thai  produce,  and  finally  in  part  to  secondary  infec 

The  influenza-bacilli  aall,  thin  staves  with 

(Fig.  490),  which  lie  separate  or  joined  in  twos,  and  ma\    lie 
v  itli  the  usual  aniline  dyes,  hut  not  by  Gram's  method.  *y  be 

cultivated  at  1m kU -temperature  upon  blood-agar  or  on  agar  that  is 
Bmeared  with  human  or  pigeon's  blood,  and  they  form  small,  dn»]»like 
colonies  as  clear  as  water.     They  do  not  grow,  on  the  c  u 
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the  other  usual  media.     Spore-formation  is  not  oliserred.     In  ai>es  a 

catarrhal  inflammation  of  the  respiratory  passages  can  he  produced  by 

intratracheal  injection  oi  ]>ure  cultures.     Rabbits  may  be  poisoned  by 

inoculation    of  cultures,  and   they  acquire,  in 

consequence  of  the  poisoning,  a  paralytic  weak-  ^  i*A,y.>.  - 

ness  of  the  muscles  and  dyspnoea.     Ace<  trding  to 

Cantani  the  poison  produced  by  the  influenza - 

baeilli  exerts  its  effect  chiefly  upon  the  central 

nervous  svstem. 


64 
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tag*  Oil 
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Fio.    42(1.  -  Influenza    bacilli 
fmrii   (bfi  -I'lHuui,  Uvwtlier  willj 

pua    ptuwUsa.      (Kuril Hi  11.) 

Matfiilfl^l  LOOOittMMf 


)  173.  The  bacillus  diphtherias  (Fig.  421) 
is  a  bacillus,  first  accurately  studied  by  Loffler, 
which  is  found  in  the  croupous  membrane  that 
occurs  in  diphtheria,  and  is  very  probably  the 
cause  of  diphtheria.  In  the  internal  organs, 
such  as  the  spleen  and  lymph-glands,  the  ba- 
cilli are  either  entirely  absent  or  they  are  present  in  such  small  numbers 
that  they  can  be  detected  only  by  methods  of  cultivation. 

The  bacilli  are  from  1.5  to  3  ,"■  in  length,  and  are  often  somewhat  swollen 
at  the  end*.  In  cultures  rods  of  various  lengths  are  formed,  the  ends  of 
which  are  thickened  like  clubs  or  pointed  (Fig.  421).  Stained  bacilli 
appeal  spotted  or  granular.  The  best  solution  to  use  for  staining  is  one 
oomposea  of  30  c.c.  of  concentrated  alcoholic  solution  of  methylene  blue 
and  100  c.c.  of  0.0001-per-cent  solution  of  potassium  hydroxide,  after 
which  the  preparation  is  treated  for  some  seconds  with  0.5  per  cent 
acetic  acid,  and  then  with  alcohol.  In  stained  preparations  the  bacilli 
are  often  segmented.  They  also  stain  by  Grams  method,  provided  the 
treatment  with  iodine  solution  and  alcohol  is  done  quickly. 

The  diphtheria  bacilli  grow  best  in  the  presence  of  air  (Ldffler)  <m 
a  mixture  of  three  parts  of  calf's  or  sheep's  Nerum  and  one  part  of  neutral- 
ized veal  bouillon,  to  which  one  per  centof  peptone,  one  per  cent  of  grape 
SUgar,  and  0.5  per  cent  of  common  salt  are  added ;  or  on  blood-seruni 
and  on  agar-agar  with  an  addition  of  ten  per  cent  of  glycerin  or  of 
nutrient  bouillon  containing  sugar  (Kolisko,  Paltanf,  Kitasato).  They 
form  grayish-white  colonies.  For  their  development  they  require  a 
temperature  above  20  C,  and  grow  best  at  from  58  fco37°C  The  bacilli 
are  resistant  to  drying,  but  they  are  soon  destroyed 
by  moist  heat.  Spore-formation  has  not  been 
observed. 

Ouinea^pwa  inoculated  Bubcutaneously  with  cul- 
tures of  the  bacilli  (Loftier,  Roux,  YersinJ  die  in 
two  or  three  days.  At  the  point  of  inoculation 
there  is  found  a  whitish  deposit  and  hemorrhagic 
oedema.  The  point  of  inoculation  contains  bacilli  . 
the  internal  organs,  on  the  contrary,  an  free.  In 
rabbits,  chickens,  and  pigeons,  the  introduction  of 
cultures  into  the  trachea  through  awoundiBioRaw&l 
by  the  formation  of  a  pseudo-membrane.  Inoruhi- 
tiuu8  of  the  conjunctiva  in  rabbits  and  of  the  vagina 
in  guinea-pigs  are  also  followed  by  inflammation 
and  by  the  formation  of  a  false  membrane.  Sheep,  horses,  cats,  dogs, 
cows,  rabbits,  and  pigeons  are  susceptible  to  subcutaneous  inoculation. 
Rats  and  white  mice  are  nearly  immune. 

Boux,    Yersiu,,  Loftier,   Sprouck,   and   others   observed  subsequent 


,  431. -Diphtheria  ba- 
il pure  vulture. 
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paralysis  in  pigeons  and  guinea-pigs  that  had  survived  inoculation, 
Roux  and  Yersin  assert  that  intravenous  injection  of  filtered  cultures — 
i.e.,  bouillon-cultures  containing  no  bacilli — causes  in  guinea-pigs  and 
rabbits  a  severe  illness  characterized  by  paralysis,  and  fatal  conse- 
quences in  two  or  three  days. 

The  virulence  of  the  cultures  varies  greatly.  The  diphtheria  bacilli 
produce,  both  in  the  human  body  and  in  cultures,  toxins  which  are 
precipitable  with  alcohol  and  are  obtained  as  a  whitish  powder.  This 
poison  has  been  classed  among  the  toxalbumins ;  however,  according  to 
Brieger  and  Boer,  it  is  not  an  albuminous  body,  and  is  formed  also 
when  the  bacilli  are  grown  in  alkaline  urine  (Guinochet).  According 
to  Kossel  the  poison  is  formed  in  the  interior  of  the  bacterial  cells  from 
the  nutrient  material,  and  is  then  secreted. 

The  poison,  injected  subcutaneously  in  watery  solution  into  animals, 
causes  local  tissue-necrosis,  hemorrhagic  oedema,  and  inflammation; 
taken  up  by  the  body  fluids,  it  produces  exudates  in  the  pleura,  nephritis, 
fatty  degeneration  of  the  liver,  and  paralyses. 

Diphtheria  in  man  is  characterized  by  an  inflammation  extending: 
mostly  over  the  mucous  membrane  of  the  throat,  palate,  palatal  arches, 
and  the  upper  respiratory  passages.  It  appears  as  afebrile  infectious 
disease  combined  with  symptoms  of  intoxication,  and  gives  rise  locally  to 
croupous  exudates,  partly  also  to  diphtheritic  desquamation  (cf.  §  96, 
Fig.  178  and  Fig.  179).  The  croupous  membranes  constitute  the  most 
striking  feature.  They  are  spread  over  the  throat  and  the  nose  usually 
in  limited  flat  patches,  more  rarely  uniformly  over  larger  areas,  or  they 
may  form  a  continuous  lining  upon  the  larynx  and  air-passages.  Un- 
derneath the  croupous  membrane  the  epithelium  is  mostly  lost,  the  con- 
nective tissue  of  the  mucous  membrane  hypersemic,  infiltrated,  and 
swollen  (Fig.  180).  In  severe  cases  the  superficial  layer  of  connective 
tissue  is  necrotic  in  places,  most  frequently  on  the  tonsils,  which  are 
more  or  less  swollen,  often  to  a  very  marked  degree.  Deeper  down  in 
the  tissues,  the  lymph-glands,  especially  those  in  the  neck  in  near 
proximity,  are  swollen,  and  often  show,  on  microscopic  examination, 
small  foci  in  which  the  cells  are  necrotic  and  disintegrated.  Of  the  in- 
ternal organs  the  kidneys  especially  are  usually  changed,  in  that  there 
is  a  more  or  less  high  degree  of  fatty  degeneration  in  the  epithelium  and 
capillary  walls,  not  infrequently  also  an  cedematous  swelling  and  foci 
of  small-cell  infiltration.  In  the  spleen,  iu  the  interior  of  the  white- 
looking  follicles,  areas  of  degeneration  are  often  found,  iu  which  a  larger 
or  smaller  number  of  the  cells  are  necrotic,  some  of  them  being  already 
in  a  disorganized  state  and  having  no  nuclei.  In  the  blood  many  leuco- 
cytes show  fatty  degeneration.  Degenerative  changes  and  areas  of  in- 
flammation are  not  infrequently  found  in  the  heart  muscle,  and  in  the 
intestine  there  is  tumefaction  of  the  follicular  apparatus. 

The  lungs  are  not  notably  changed  by  the  diphtheria  poison ;  still 
bronchopneumonias  often  occur  which  are  due  to  inhalation  of  the  irri- 
tating contents  of  the  bronchi,  or  to  an  extension  of  the  bronchial  in- 
flammation upon  the  respiratory  parenchyma. 

The  local  inflammations  of  the  mucous  membrane*  as  well  as  the  symp- 
toms of  intoxication  can  be  caused  only  by  the  diphtheria  bacilli  and  their 
toxins,  but  it  is  to  be  remembered  that  streptococci  also  are  with  great 
regularity  found  in  the  diseased  areas,  and  that  a  pure  streptococcus  in- 
fection may  also  call  forth  the  clinical  and  anatomical  picture  of  "  diph- 
theria."   If  both  species  of  bacteria  are  present,  then  the  harmful  action 
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of  the  one  is  supported  by  that  of  the  other,  and  it  appears  that  the  pres- 
eoofl  of  the  streptococci  increases  the  virulence  c i f  the  diphtheria  bacilli. 
v ere  forma  of  diphtheria,  streptococci  are  usually  present  in  go -at 
numbers;  yet  every  streptococcus  infection  does  not  warrant  a  bad  prog- 
nosis, tor  the  virulence  of  the  cocci  also  varies  considerably. 

In  the  course  of  the  infection  due  to  the  diphtheria  bacilli,  ant&toacma 
ise  in  the  body  which  nullify  the  poisonous  action  of  the  toxins;  they 
aid  and  make  possible  recovery  from  the  disease.  This  formation  of 
antitoxins  also  follows  the  inoculation  of  animals  with  attenuated  bacilli, 
and  on  this  depends  the  possibility  of  obtaining  from  animals  (sheep, 
n  hich  are  lepeatedly  inoculated  with  bacilli  of  increasing 
virulence,  a  serum  which  contains  an  antitoxin  valuable  for  therapeutic 
purj  map.  §S  &)). 

Lthiiiiiuu  ami  Nlmkimuiii  call  the  diphtheria  bacillus  COT$M  f»<tertum  mi  account  of 
the  club-liku  shape  of    lL».«  rod*,      Inasmuch  as  the   bacillus  can  also   EORB   bnimlwl 

ad*  nicultiuvs,  thsycotmt  it  among  the  Hayaowiycafta,  among  which  the  tubercle 
llus  and  the  actiiioinyees-fungus  (oitapora)  are  also  classitmt  by  them  and  by  othere. 
tiiffler,  von  Hoffmann,  K«uix,  Yersin.  I  ad  n there,  bacilli  dea- 

ted  at*  ]>!ten<h*l iphtheria-baciU i  occur  rery  often  in  the  month  and  throat,  which  look 

the  diphtlit-ria-bacUli  and  even  in  cultures  iau  only  with  difficulty  be  diltingulflhed 
fan  dlphtherla>baollll  may  toae  tlieir  vlrulanoa,  it  is  not  improbable 

I»Roux,  Versin)  thai  the  two  bacilli  are  varieties  of  one  kind 
B  174.  The  bacillus  tetani  (Kitaaato)  is  a  fine,  slender  bacillus  (Kg. 
422)  which  is  widely  distributed  throughout  tin*  superficial  layers  OS  the 
sarth,  and  is  to  be  regarded  as  the  cause  of  tetanus.  According  to  ob- 
servations of  Nicolaier  made  in  1886,  it  is  often  possible,  in  mice 
guinea-pigs,  and  rabbits,  by  a  subcutniiciiiis  inocula- 
*  tion  of  earth  taken  from  the  superficial  layers,  to  ob- 
tain typical  tetanus  with  fatal  termination. 

The  demonstration  was  first  made  by  Roseubach 
iu  the  year  1886  that  the  bacilli  found  in  traumatic 
tetanus  and  those  found  in  tetanus  due  to  frost-bite 
in  human  beings,  in  the  region  of  the  seat  of  injury, 
were  one  and  the  same,  and  that  when  inoculated 
into  guinea-pigs  and  mice  they  cause  genuine  tetanus. 
Since  then  this  discovery  has  been  often  corroborated. 
The  bacillus  is  present  neither  in  the  soil  nor  in 
the  infected  wound  in  an  isolated  condition,  and  consequently  inocula- 
tions have  been  made  with  mixtures  of  bacteria.  The  effort  to  isolate 
in  cultures  the  bacillus  that  was  regarded  as  the  cause  of  tetanus  was 
unsuccessfully  made  by  most  investigators.  Kitasato  iu  1868,  in  Koch's 
laWiratory,  succeeded  in  isolating  the  tot  an  us- bacillus  by  allowing  the 
mixed  cultures  to  remain  in  the  incubator  a  tew  days  ami  heating  lot  a 
half-hour  or  an  hour  at  80°  C,  and  then  subsequently  making  plate-cul- 

Ml  iu  an  atmosphere  of  hydrogen.     The  bacteria  growing  along  with 
tan  in -bacillus  are  killed  by  the  heating,  while  the  tetanus-bacillus 
s  preserved. 

The  tetanus-bacillus  is  anaerobic  and  grows  very  well  in  an  atmos- 
phere of  hydrogen,  but  not  iu  carbonic-acid  gas.  It  grows  in  ordinary 
slightly  alkaline  agar-agar  containing  peptone,  and  in  blood-serum  and 
nutrient  gelatin.    It  liquefies  the  latter  with  the  production  of  gas. 

Addition  of  from  l.a  fco  kJ  per  oent  grape-sugar  accelerates  the  growth. 
The  most  favorable  temperature  is  between  86  and  38°  0.     It  forms  long, 
iiu,  bristle-like  staves  that  produce  spores  on  one    nd  I, Fig.  42'2)  which 
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cause  a  swelling  of  the  end  of  the  staff,  giving  rise  to  the  name  knobbed 
bacilli.  It  may  grow  out  in  cultures  into  long  pseudothreads.  The 
cultures  give  out  an  offensive  odor;  gelatin  is  slowly  liquefied.  The 
bacilli  stain  by  Oram's  method.  They  are  motile  except  at  the  period 
of  spore-formation,  and  they  possess  peritrichal  flagella.  Pure  cultures 
inoculated  into  horses,  asses,  guinea-pigs,  mice,  rats,  and  rabbits  cause 
tetanus ;  but  rabbits  must  be  inoculated  with  somewhat  larger  amounts. 
The  tetanic  contractures  start  first  in  the  neighborhood  of  the  point  of 
inoculation.  Suppuration  does  not  occur  at  the  point  of  inoculation. 
The  bacilli  are  not  to  be  found  after  the  animal  is  dead,  and  are  never 
found  except  at  the  seat  of  inoculation. 

According  to  the  experimental  investigations  of  Kitasato,  the  filtrate 
which  is  obtained  from  bouillon-cultures  of  the  bacilli,  but  which  con- 
tains no  bacilli,  acts  in  the  same  way  as  the  cultures  containing  the 
bacilli,  and  guinea-pigs  especially  are  very  sensitive  to  it.  The  blood 
or  transudate  from  the  thoracic  cavity  of  an  animal  infected  with  teta- 
nus, although  free  from  bacilli,  causes  tetanus  when  inoculated  into 
mice.  It  is  consequently  to  be  assumed  that  in  tetanus  it  is  a  matter  of 
intoxication  with  a  poison  (tetanotoxin)  that  is  distributed  throughout 
the  blood.  The  poison  is  destroyed  by  heat  (Kitasato) — a  temperature 
of  65°  C.  and  over — in  a  few  minutes,  and  by  direct  sunlight  in  from 
fifteen  to  eighteen  hours,  and  loses  its  effects  in  diffuse  daylight  in  a 
few  weeks.  According  to  investigations  of  Brieger  and  Cohn,  the  puri- 
fied poison  gives  no  reaction  for  albumin,  and  consequently  does  not 
belong  to  the  toxalbumins. 

The  infection,  i.e.,  the  intoxication,  of  man  results  in  most  cases 
from  small  wounds.  Rheumatic  tetanus,  which  does  not  start  from 
wounds,  may  apparently  arise  from  a  multiplication  of  the  bacilli  in  the 
bronchi  (Car bone  and  Perrero).  It  follows  from  this  that  there  are  also 
tetanus  bacilli  which  grow  in  the  presence  of  oxygen.  The  tetanus- 
toxin  acts  principally  upon  the  nervous  system. 

The  bacillus  cedematis  maligni  (vibrion  septique  of  Pasteur)  is  an 
anaerobic  bacillus  which  was  first  thoroughly  investigated  by  R.  Koch. 
It  is  found  in  various  putrefying  substances,  and  the  spores  almost 
never  fail  to  be  present  in  earth  that  is  manured  with  foul  liquids  or 
liquid  manure.  The  bacilli  are  from  3  to  3.5  n  long  and  from  1  to  1.1  a* 
broad,  and  often  form  long  pseudothreads.  They  are  similar  to  the  an- 
thrax-bacilli, but  are  somewhat  more  slender  and  rounded  on  the  ends, 
not  sharply  cut  across,  and  are  occasionally  motile.  In  spore-formation 
a  swelling  develops  from  one  part  of  the  rod,  as  in  bacillus  butyricm, 
so  that  spindle-shaped  and  tadpole-shaped  forms  result. 

The  bacillus  is  motile  and  possesses  flagella  on  the  ends  as  well  as 
on  the  sides.     It  is  not  stained  by  Gram's  method. 

It  grows  in  nutrient  gelatin  as  well  as  in  agar-agar  and  coagulated 
blood-serum,  but  it  must  be  introduced  deep  down  and  cut  off  from  the 
air.  Nutrient  gelatin  with  the  addition  of  one  or  two  per  cent  of  grape- 
sugar  is  a  specially  favorable  medium  (Fliigge).  Nutrient  gelatin  and 
blood-serum  are  liquefied,  the  latter  with  the  production  of  gas. 

The  bacillus  can  be  readily  obtained  by  sewing  up  garden-earth  un- 
der the  skin  of  a  guinea-pig  and  by  taking  care  that  the  air  does  not  find 
access  to  the  point  of  inoculation.  The  subsequent  multiplication  of 
the  bacilli  causes  a  progressive  oedematous  swelling  of  the  subcutaneous 
tissue.  At  a  more  advanced  stage  the  bacilli  spread  over  the  serous 
membranes,  and  into  the  spleen  and  other  organs. 


THE    BACILLUS   OF   THE   BUBONIC    PLAGUE. 


±83 


Mice,  guinea-pigs,  horses,  sheep,  and  swine  are  susceptible  to  the 
bacilli;  cattle  are  Dot  (Arloing,  Chauveau). 

A.«-<  tiding  to  the  observations  of  Brieger,  Ehrlich,  Chauveau,  Arloing, 
and  others,  the  oedema-bacilli  also  occasionally  develop  in  the  tissues  oj 
human  beings,  especially  when  the  tissues  are  poorly  nourished  aud  the 
bacilli  by  any  accident— e.g.,  by  puncture  of  a  hypodermic  syringe — 
g*>t  into  the  depth  of  the  tissues.  They  lead  to  a  gangrenous  process 
which  is  combined  with  bloody  o?dema  and  the  development  of  gas. 

•nliiig  to  VaiUartl  and  Vincent,  tetanus  <Iof.s  not  fallow  Inooulftl  <nus- 

>  <kprived  of  poison.     C0M60U«ntly  it  mQBt  be  IMOBltd  bacilli  can  uuly 

multiply  in  the  tisanes  of  man  and  animals  ami  lead  t<>  poisoning  when  special 

tions  me  protect,  when  the  tetanof  potaoa  itself  is  also  pieeenl  at  um  mom  ana,  or  when 
other  bacteria,  such  letacftflU  prodigiotMA,  get  into  the  tissues.  Iliumenthal  believes 
that  the  bacilli  excrete  a  torment  which  produces,  "within  the  organism,  the  tetanus 
poison. 

I  im»'s!igatii>iis  of  KltBMlO,  TiSMnt,  C'attani,  Ra.niis,  Retiring,  and 
others,  susceptible  animals  may  be  made  immune  from  tetanus,  or,  more  properly  speak- 
ing, poison-proof  againsr  of  tetanus.  The  blood  oJ  animals  that  hav> 
rendered  poiooa-proof  possesses  the  property  oi  destroying  the  poison  of  tetanus,  ami 
consequently  it  is  possible  to  immunize  susceptible  animals  with  the  curative  serum  <■!>- 
from  this  blood,  or  to  cure  tetanus  that  has  already  broken  out  in  man  or  ani- 
mals (cf.  §  :»). 

As  regards  the  bacteria  of  hemorrhagic  infection,  compare  §  Jo*. 

&  175.  The  bacillus  of  the  bubonic  plague  was  discovered  in  1894 
by  Kitasato  and  Yersin,  of  the  Japanese  and  French  commission  of  in- 
vestigation,  while  investigating  an  epidemic  which  had  broken  out  in 
Hong-Kong.  The  plague  bacillus  is  a  small  rod,  rounded  on  the  ends 
(like  the  bacillus  of  fowl-cholera),  which  stains  easily  with  the  basic 
aniline  dyes,  especially  with  methylene  blue,  aud  shows  exquisite  polar 
staining.  It  is  decolorized  by  Gram's  method.  According  to  Zettnow 
the  bacilli  possess  capsules.  It  is  found  in  all  those  affected  with  the 
plagm  ,  especially  in  the  swollen  lymph-glands,  but  also  in  the  spleen 
and  in  the  blood.  It  can  be  cultivated  on  the  various  artificial  media, 
and  forme  bluish-gray  colonies,  which  contain  rods  of  various  lengths. 
It  multiplies  abundantly  in  bouillon  containing  sugar.  Spores  are  not 
formed.  The  bacilli  are  easily  destroyed  by  heating,  but  can  withstand 
drying  well. 

Mice,  rata,  and  pigs  are  especially  susceptible  to  plague  inoculation, 
and  frogs  also  are  said  to  be  susceptible  (Dewel).  Inoculation  of  viru- 
lent cultures  causes  death  in  a  few  days,  ami  the  bacilli  are  then  found 
in  the  1»1 1  as  well  as  in  the  cedematous  fluid  at  the  point  of  inocula- 
tion. When  less  virulent  cultures  are  inoculated,  glandular  swellings 
develop  after  a  few  days  (Kolle),  and  the  animals  die  only  at  the  editing 
in  of  severe  swelling  of  the  glands  in  the  second  week.  The  bacilli  are 
found  in  the  swollen  lymph-glands  and  in  the  blood. 

The  bubonic  plague,  which  in  Europe  at  the  end  of  the  seventeenth 
and  the  beginning  of  the  eighteenth  century  still  carried  off  the  popu- 
lation in  vast  numbers  (the  "Black  Death  "),  has  Hiuce  1720  almost  eu- 
disappearetl  from  Europe,  and  lias  shown  itself  only  hero  and 
there  in  Eastern  Europe.  In  different  districts  of  Asia  (Yunnan  in 
C'hiitii,  Arabia,  Mesopotamia)  the  disease  seems  to  be  endemic,  and  to 
spread  bom  time  to  time  like  the  cholera. 

Man  seems  to  be  infected  principally  through  small  wounds  (Kita- 
sato, Aoyama,  Yersin),  yet  an  infection  by  means  of  inhaled  air  cannot 
be  ruled  out.     Rats  and  mice  contribute  essentially  to  the  spreading  ol 
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epidemics.     Insects  that  have  come  In  contact  with  eick  animals  or 
can  likewise  spread  the  infection.     Marked  glandular  swellings, 
may  go  on  to  suppuration,  are  the  chief  symptom  •  »f  the  disease,  wl. 
generally  ends   in  death.     Besides   th(  ar  enlargeou    I         the 

spleen,  degenerative  changes   iu  the   glandular  aUloininal   < 
hemorrhages.     In  the  later  stages  of  the  disease  tttfl  <  niarged  and  ■ 
purating  lymph-glands  may  also  contain  strei .-  ;tgut? 

bacilli.    Secondary  infections  also  occur. 

Experiments  carried  on  by  Hafl'kine  make  it  apj>ear  probable  that 
successful  protective  inoculations  may  1>e  undertaken  with   kill 
tares  of  the  plague  bacilli.     Yersin  states  that  an  actr 
for  the  treatment  uf  those  infected  D  obtained  n"iu  immunised 

animals. 

9toa  the  investigations  of  Ducrey,  K  reft  in*  and  I  ln» 

Molle,"  Arch,/.  Derm,,  XXIX.,  l8G4,and  XXX.,  1896),  it  aeenw  probable  that  thm  nkcm 
molle.  or  •""/'  dkancre,  la  caused  by  ■  bacilliu  iub*t«d  by 

competent  aatbon  (Finger:    "Die  syphilid  nmi  .n< 

im'.hs),  and  uh  dootrtiu  Uj  adTooattd  that  the  aofi  chaa  n  torn  net  |ki— u  a  aparts* 
It  is  to  be  noted  also  that  attempts  to  anhivaU)  the.  bael&l  el  cbanens  have  nm 
bo  fur  been  successful. 

Aooordlng  to  commonlcations  from  SaoareU  Pierre  ju  Imd 

Pcuteur,  18'. >:  and  CtatraM./.  Bad  ,  \\\ 

fever  seems  to  be  caused  by  a  bacillus  which  can  be  cultivate*!      ! 
ditlkuli,  by  rHMOfl  "t  ounplicating  secondary  infections  with  bacterium  coli,  atrvfito 
MMCi,  | 

§  17b\  The  bacillus  tuberculosis  is  the  cause  of  the  infectious  di»- 
ease  which  is  very  frequent  as  well  in  man  as  in  the  domestic  mammalia, 
and  which  is  usually  called  tuberculosis,  hut  is  also  sometimes  called 
7  c&JSOM  i  l'<  tlsttrht)  in  animals. 

The  tulMTele-liacilli,  discovered  and  thoroughly  i 
in  the  j  ear  188*2,  form  narrow  staves  <  Fig.  J 

that  . i  ;  slightly  curved.     Aniline  dyes  (fuchsiu  or  gentia 

in  aqueous  solution  with  the  addition  of  an  alkali  or  carbolic  h« 
aniline,  are  suitable  for  staining  them.     The  Willi  OHM  stained  retain 
tlie  dye  even  when  the  preparation  is  decolorized  with  dilute  sulphuric 
or  nitric  acid,  or  with  hydrochloric  acid  and  alcohol. 

The  stained  bacilli  show  not  infrequently  in  their  infj  iear, 

glistening,  unstained  places,  or  are  composed  of  little  stained  gi 
Koch  mterprsled  these  clear  portions  formerly  res,  and  thi^ 

rally  accepted  for  a  long  time.     But,  nevertheless,  a  . 
ti.iii  i>f  these  .structures  cannot  be  proved,  and  at  pres 
question  are  no  longer  regarded  as  spores.     Consequently  the  tuU'ivle- 
bacilli  produce  no  special  resistant  forma,  but  still  the  b* 
resistant  against  external   influences— e.g.,  against   drying— than  art 
many  other  bacteria. 

The  tul.. ■rcle-hacilli   ma>   be  cultivated  at  the  body-t 

in  the  presence  of  oxygen  upon  solidified  blood-serum,  upon  bli 

in,  UpOU  nutrient  agar,  and  in  bouillon;  lliev  multiph ,  however, 
slowly,  so  that  only  on  the  seventh  to  tenth  -t  cub 

appear  at  the  point  of  inoculation  in  the  form  of  dull-white  flakes 

resembling  little  scales.    Larger  c  dtures  form,  -  m  the  sui f 

fied  blood-serum,  white,  irregular]  I,  dull  c< 

4).    According  to  Noeard,  B  rax,  and  Diachofl  iwth  ol  the  l>acilli 

is  greatly  aided  by  the  addition  of  from  four  to  eight   [>er  cent  of  . 

erin.     Pawlowsky  succeeded  in  cultivating  them  •  -ealail 
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glass  tabes.  In  cultures  the  tubercle  baoHlJ  also  produce  threads, 
\v  hich  iu  some  eases  split  into  two  branches. 

At  temperatures  below  tiS    C.  and  abovr    IJ    < '.  tin*  growth  of  the 
bacilli  ceases.     Sunlight  kills  the  ba- 
cilli in  n  short  time  (Koch). 

If  tin-  bacilli  from  pure  cultures  Btti 

in<  H'ulated  into  experimental  animals, 
fcnbexcolosSfl  is  produced  iu  these;  and 
tii«>  infection  succeeds  as  well  by  IOO0H- 
lation  under  the  skin  or  iu  the  abdominal 
cavity  of  in  tine  anterior  chamber  of  the 
1  by  inhalation  of  an  atomized  sus- 
pension iif  the  culture  and  by  injection 
<  £  the  bacilli  into  the  veins.  Guinea-pigs 
and  rats  an*  specially  susceptible ;  dogs, 

I  rats,  and  white   mice,  GO  tie*  contrary, 
are  less  so. 

The     infection    of    human     beings 
and  of  animals  occurs  from  the  taking 

up  of  the  tubi'ivlt'-bacilii  froni  the  lung  or  intestinal  tract,  or  from 
wounds  and  ulcerations.  In  the  alimentary  canal  the  commonest  points 
of  entrance  for  the  bacilli  are  the  lymphadenoid  apparatuses,  the 
tonsils,  aud  the  intestinal  lymph-follicles.  Moreover,  a  direct  transfer 
of  fche  bacilli  from  the  mother  to  the  foetus  developing  in  the  uterus  also 
takes  place. 

In  the  external  world  the  bacilli  are  spread  mainly  by  the  sputa, 
under  eertain  conditions  also  by  the  beceS  and  bj  the  urine;  further- 
more, Uimv  emanate  from  tuberculous  ulcers  Of  the  skin  or  tuberculous 
«>rgans  taken  from  living  or  dead  persona.  Since  the  bacilli  are  tolerably 
reaiatant,  they  may  remain  preserved  here,  under  certain  conditions,  for 
a  long  time,  and  can  become  mixed  with  the  respired  air  as  well  as  with 


Fii;.  CIl.     TuUTvH'-hn.-ilil.     S|>uimn   of 
a  man  snnvrirur  fr-mi  tatarwkaia  of  Uhi 

lurijf,  njinnul  in  a  tfafs  layer  mm  rover-puiM 
and   stained   with   fiirhstn   and    rnetl 
blue.    Magnified  urn  diameter*. 
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-Tiwue  changvn  produced  by  n  recent  Invasion  of  the  t n bcrcl e-txM*l 111.    rlilacrainnwir. 
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tissue:   d,  mitoses  of  an  endothelial  cell  of  a  vrcwI;   e,  emigrated  lenuuujtaa,     Magnified  60 

Vi>.    HB      A  giant  ivil  containing  bacilli  wltli  IKtfiUjUu  <i-nire.  fnirn  a  hUMCfe     |»n*parattou  staln.il 
with  gentian  violet  anil  reauvln,  awl  mounted  In  Canada  baiauui.    Magnified  3W  diameter*. 


the  food  and  drink.  The  milk  of  tuberculous  cows  contains  the  bacilli, 
especially  when  the  udder  is  diseased;  it  seems,  however,  that  the 
bacilli   in  ]>assover  to  the  milk  when  the  udder  is  not  demon- 

strably diseased  (Hirschberg,  Ernst,  Leuch). 


THE   BACILI.i  B    Tl  BBROUUO 

If  the  bacilli  Rucceed  in  developing  and  multiply in^  in  any  tissue  of 
the  human  body,  they  lead  by  a 

nodular  masses  of  aramdatum  fix*"*'  or  tubercles,  which  remain  >i*void 
<•/' h/<  k,  and  which,  when  they  have  arrived  at  a  certain  staged 

development,  l$M  0td  O0KNR, 

Thr  first  effect  of  redevelopment  of  the  bacilli  in  a  tissue    I 
may  l>e  a  hyperplasia  of  the  fixed  cells  of  the  liich   liegin*  with 

omitoeia  (<■,  <I)  ana  leads  to  the  formatiou  of  cpithelial-lil 
plaimifl  cells  (fibroblasts),  which  are  usually  dftUKiiat 
ctUs  (a).     By  reason  of  the  fact  that  t Ij* -  process  of  eel1 
itself  many  times,  there  are  produced  collections  of  . >p  U  (a) 

which  form  knot-like  foci  at  the  point  where  the  bacilli  multiply  .  and  ia 
these  foci  the  bacilli  lie,  some  of  them  between  the  cells,  others  in  th« 
cells  themselves  i  Fig,  4*24). 

By  the  by  \ >er] ilastic  development  of  cells  the  connect i  on* 

of  the  original  tissue  is  pushed  more  ami  more  to  one  side,  sad  »-ven  to 


mi 


FIG-  43B.-Tub«rle  from  % 


bufoua  pmom»Ortn  of  boo©,    «,  utMitmiln:  h,«BttlHttsM«Hl»; 
(MMflfiftuid;  Btamrrk  brown.)    BUffnin 


some  extent  obliterated,  so  that  the  individual  ceQa  eoOM  finally  Col 
separated  from  one  another  only  by  scanty  fib*  nernl  strange* 

meni  is  in  the  form  of  a  net,  which  is  conseipn-ntlx  f    is  the 

reticulum  of  the  tubenle. 

These  exuberantly  nowingoelli  have  for  the  m  i  one  o? 

nnolei  (Fin;.  124,  ".  and  Fi^.  426,  b);  but  usually  cells  containh  . 
or  many  nuclei  (t/itriit  cells)  slso  appear  (Fig.  426,  Fig.  426,  <t)  and  tbest 
ofti'ii  Inolose  a  vei  lerable  number  ollarj  icular  nuclei, 

as  well  as  bacilli  iVl^.  426).     T! 
atwajs  distributed  in  the  protoplasm  in  sn  irregular  m 
grouped  in  the  form  of  a  wreath 

r  s{  one  pole,  sometimes  .if  two  or  more  troii  480)« 

Tli.'  nucleus-;  I  <>f  the  giant-cells,  wheu  tl 

its   us  t  ..ti.litions  <.f  dcg< 

protoplasm  which  are  brought  about  ' 
in  ti  nd  Fig.  429 
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e.g.,  to  trauraa.    If  a  large-celled  nodule  lias  been  formed  bj 
Bive  cell-reproduction,  the  emigration  of  cells  leads  first  to  uii 

tion  of  small  round  ceUa 
(Fig.  436.  c,  and  Kg.  4-JT,  b)  awl  uVt 
to  an  infiltration  with  round  cells,  whkfl 
infiltration  n.  me  so  marked  tW 

the  lar^e  colls  may  be  pari 
hidden.     In  tins  waj  a  large-cell. 
berele    lieOOBM    a    MM# 
If  the  emigration  of  the  celU  taken  plan 
early,   the  tnbercle  assume*  fn«a 
the  start  the  eta  r'attnali 

focus ;    h  urlear    fibttv 

even  gin  onflj 

be  made  out  in  the  nii.i-  foros 

J'27,  b). 
With    the   emig  >>f    the  eeDi 

there    is    usually  a  aeroot 

exudation,  and  jibriit   ma;. 
in  the  tubercle   itself  j  I 
well  as  in  the  surrouiuUn 
The  tubercle,  when  it  has  arrived  at  the  height  of  its  de< 
forms  a  small,  pray,  tratuhux  >>f,  celtuktr  noduls  which  may  attain  tht 
size  of  a  millet-seed,  and  which  incloses  among  its  tissues  more  or  Urn 
numerous  bacilli.     When  it  lias  reached  a  certain  - 
usually  appear  in  the  centre.  In  oomeqnence  of  whie] 
comes  cloudy  aud  opaque,  and  presents  a  whitish,  or  gra\  ish-wbit**,  of 


Flo.  42B.—  Tlwuo  fp>iu  h  Coctu  "f  tniwr- 
culous  dlwuie,  tbowlnf  i«< mi  utui  a  lin.it<«l 
arm  of  ebony  degwoeniii.t).  (Akmhol; 
fuchsia;  anillix-  t  nultir  <  toeeay 

m»U'rtMl :  (i,,  cheesy  iiibUtIhI  In  tit*  I 
■Mil,  -.-i.iir-.it.-  Morimtliim ;  >■.  dm...iih- 
lar  ti»iw ;  e .  partly  ne. 
b«Hlll ;  d,  <vl!ulur  ilwui-  lnvmled  l.v  lw. 
rllll  ;  -.  a  minllur  Inviwi.in  In  U«mi<-  Hint  It 
Dwnxi. :  r.  iNMiltl  lurl<  *»-«l  ID  (V|Ib.  Mntf- 
nlflMl  -J« i  dlaxuoUTs. 


&w 


Pto.  «a».-ParUr  rbeeay  and  party  niu 
nuclol;  d,  jmljuonary 


cornwuw-  iiwm...  mnuininf  bat  ftrar 


jflj    l*'l    ;     I.    O.'IUU^'CJ1 


,!*-■ 


yellowish-white  color— a  chango  wliich  is  commonly  termed  ch« 
K'cneration  of  the  tllbefC 

The  caseation  of  the  tubercle  depends  partly  upon  a  nexrobiota  ■ 
tlie  cells,  partly  upon  a  deposition  of  coagulated  substance*  iu  the  i 
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between  the  cells.  The  cell-necrosis  is  characterized  by  the  death  of 
the  nuclei  and  the  transformation  of  tlio  colls  into  flake-like  bodies, 
which  later  disintegrate  and  become  granular  (Fig.  42'*,  8,  oj,  The 
substance  stratitied  between  the  cells  is  composed  either  of  fibrin  with 
a  net-like  arrangement  (Fig.  428,  a),  or  of  a  granular  or  hyaline  fibri- 
noid suhstaiu-r,  much  resembling  fibrin  and  arranged  in  nets.  This 
substance  does  not  take  the  Weigert  fibrin-stain,  but  it  stains  yellow 
with  Vim  Gie&on'fl  stain.  In  the  further  course  of  the  caseous  degencca* 
fcion  the  fibrin  and  the  fibrinoid  substance  are  cednoed  to  a  granular 
mass,  which  fuses  with  the  cell-detritus,  so  that  the  central  part  of  the 
tubercle  is  then  composed  ol  a  flake-like  granular  mass,  which  is  only 
feebly  stained  with  nuclear  stains. 

Tli  ii  degeneration  always  attacks  first  the  central  parts  of  the 

tnbercle,  ami  generally  also  remains  limited  to  these,  but  it  may  also 
affect  the  entire  tubercle.  If  the  caseous  degeneration  of  the  periphery 
IT,  then  the  cellular  character  of  the  tubercle,  after  a  shorter 
Of  longer  time,  undergoes  at  the  periphery  &fibr0U8  hh  tnwurphosis,  so 
that  a  fibro-caseous  tubercle  is  formed  (Fig.  4^0),  the  connective  tissue 
of  which  is  rich  in  cells  and  finely  fibrous,  or  more  coarsely  fibrous,  or 
hyaline  and  poor  in  cells  (/>)•  Generally,  in  the  course  of  time,  it  be- 
comea  sharply  ditTeinntiated  from  the  caseous  centre  («),  so  that  the 
latter  appears  to  bo  encapsulated  by  the  connective  tissue.  If  the  tuber- 
culosis runs  a  very  favorable  course,  the  centre  instead  of  caseating  may 
undergo  a  connective-tissue  metamorphosis,  so  that  the  tubercle  becomes 
a  fibrous  nodule. 

The  in/c  t i< Mt s  nature  of  the  disease  known  as  tuberculosis  bad  already  been  deter- 
mined by  tap  experimental  transmission  of  tuberculosis  to  animals  (Villemin,  Lebert, 
Wyss,  Cohnheiin,  Klebs,  Langhans,  and  others)  before  the  discovery  of  the  tubercle 
bacillus.  However,  it  was  a  long  lime  I ««-f- > 1 1>  tint  view  that  tuberculosis  Is  an  infectious 
disease  found  general  support,  and  the  opposition  (Middeudorp)  has  even  to-day  not 
entirely  disappeared. 

Tbe  manifestations  of  tuberculosis,  the  appearance  of  caseation  granulations  in 
u  with  insignificant  wounds,  were  formerly  attributed  to  tho  existence  of  an 

J  anomaly  of  the  constitution,  upon  which  it  depended  that  Infected  individuals 
responded  to  lesions  of  the  tissues  arising  in  one  way  or  another,  not  with  the  produo- 

:  sound  tissue,  but  with  the  format  ion  of  frail,  cuseating  granulations.  .Among 
animals  used  for  experiment  this  peculiarity  was  ascribed  to  those  animals  which  are 

illy  susceptible  to  tuberculosis,  viz.,  guinea-pigs  and  rabbits  ;   in  man,  on  The 

i  md,  this  supposed  constitutional  anomaly  was  designated  as  scro/ulosis,  and  it 
was  believed  to  manifest  itself  in  a  tundem  y  to  inflammations  of  tho  skin  and  mucous 
membranes,  to  swellings  of  the  glands,  and  to  joint-  and  bone-dis. 
losis,  however,  does  not  exist.  Pathological  condltlonJ  which  were,  ami  still  arc,  in- 
cluded  under  this  name  are  for  the  most  part  maui  testations  of  an  already  existing 
tuberculosis  of  the  mucous  membranes,  likewise  of  the  lymph  glands  and  of  tbe  osseoua 
system;  and  when  inflammations  of  tin;  mucous  mem  brains  and  the  skin,  which  are  not 
of  a  tuberculous  nature,  recur  frequently,  and  may,  according  to  experience,  in  the 
course  of  time*  had  to  tuberculosis  (through  secondary  infection),  tlii-n  it  is  not  a  matter 
of  an  anomaly  of  tlie  constitution  t  but  of  some  other  infection,  for  example,  with  pu.M  oool. 
anting  to  Investigations  of  Koch,  an  active  potto*,  tul&rculin,  can  be  extracted 
1n  aqueous  glycerin  solutions  from  pure  cultures  of  the  tubercle  bacilli.  For  obtaining 
large  amounts  of  tuberculin,  cultures  of  six  or  eight  weeks  old,  in  slightly  alkaline  veal- 
broth  to  which  on-'  per  cent  of  peptone  and  four  or  five  percent  of  glycerin  are  added,  are 

dly  favorable.     The  cultures  are  evaporated  to  about  one-tenth  the  original  volume 

I  then  are  filtered  through  porcelain  or  siliceous- marl  filters.     In  this 

way  tuberculin  is  obtained  freeof  bacteria,  in  a  mixture  which  contains  from  forty  lo  fifty 

-riii,  and  thus  Is  protected  against  decomposition.     Tuberculin  may  be 

1  by  suitable  manipulation— i.e.,  precipitation  with  sixty  per  cent  of  alcohol— and 
then  forms  a  white  mass  which  is  very  probably  an  albuminous  body  {Koch),  but  can  be 
ranked  neither  with  the  toxaliramlna  nor  with  the  ]**piones,  since  it  Is  very  resistant  to 
high  temperatures  and  is  precipitated  with  acetate  of  iron. 
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According  to  later  communications  from  Koch  a 
also  be  obtained  by  expressing  the  contents  <>t  ground 
■nbetancai  have  been  tried  for  the  Immunization  of  man  asnlnet  fcnbeH 
satisfactory  result  cannot  be  recorded  ("in  \>.  §  ;;<i). 

OfaittgtO  investigations  of  l'rwhkn,  HiHlin]»\  1,  K  oaten" 
and  Kockel,  dead  tubercle-bacilli  conveyed  in 
or  by  injection  into  the  blood  -current,  or  by  introduction  into 
produce,  at  the  point  of  introduction,  infuuniuatloil  and  BM 
similar  to  that  produced  by  the  living  bacilli.     \Vh<u  ii 
dead  bacilli  may  nl*<  suppuration.    The  process, 

bat - i  1 1 1  differs  from  d  by  the  living  bacilli  In  th<- 

bacilli  become)  entirely  destroyed  in  a  few  weeks, and  the  gran 
being  changed  Into  fibrous  tissue  ;  furthermore,  the  extent  of  the  1 
tissue  depends  entirely  Dpoo  the  number  of  bacilli  Introd  >en«t»i*s 

of  tlie  bacilli  contain,  IkwtHve,  - 

(proteins)  which  cause  Inflammation  and  lab 

Hoeara,  Koux,  Mafncct,  and  <  .  in  cultures  the  fstorfc 

barilli  farm  IhrcM'lHwtfh  bin >vhin-i*       JOOM  describes   in   ibtM  threads  UMtlnTVi><Mi 

also  strongly  refracting  bodies,  which  bo  \s  Inclined  la  take  far  spores,    lie  toxtfar 
found  In  caseous  polmonary  a 

looks  upon  these  as  well  as  upon  the  acti n\.  m-wedge*  ;.  >nt  ofatitnesi 

substance  on  the  thread-fmiiri  or  even  on  the  elastic  lii-rc*.      He  COOf 

bacili  II   a-*  the  acttnomycas  fungus  as  a  siagia-eelled,  Don  srptuin-fnraisf, 

aing  thread-fungna,    Lehmann,  who  am  ■  places  the  tubercle  1 

among  the  hypii  -Mgnates  it  as  I 

g  177.  Tuberculosis  at  its  comniencetueut  is  a  local  disease 

oftenest  a]ij*>ara  in  the  lungs,  the  intestinal  tract,  and  the  sl^ 

to  Bay,  in  places  that  are  accessible  from  without.     But  -ryjA 


iWM 


Fm.  43L-Lujm> 
Vsn  <,u**m.)     ii,  Corluiu   « 
epkk'nul* ;  r,  plugs  of  i-pttlie 
MsfnUMWdQatneten. 


Ho  infection  aro  by  no  mc 
ized  bv  pathological  changes  which  ai  sled  from  ueW,  dftepdc^ 
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in  the  parenchyma  of  BOme  Internal  organ;  as,  for  example,   in  the 
lymph-glands,  in  the  epididymides,  in  the  bones  and  joints,  in  the 
brain,  and  in  the  Fallopian  tabes.     So  there  remains  no  other  possi- 
bility except   to  assume  that  the 
bacilli  under  certain  circumstances 
set  into  the  body  without  leaving 
behi  i  manent  change  at  the 

portal  of  entrance;  that  they  de- 
velop first  in  distant  organs  to 
which  they  have  been  conveyed  by 
way  of  the  blood-  or  lymph-cur- 
rents, and  by  their  increase  give 
rise  to  new  formation  of  tissue  aud 
to  emigration  nf  white  blood-cor-  £.' 
pusr 

The  local  disease  begins  with 
the  formation  of  miliary  tuber- 
cles, that  is,  cellular  nodules  of  the 
kind  already  described,  which  arise 
in  the  tissue  either  singly  or  in 
I  numbers  simultaneously  (in 
multiple  infection)  or  one  after  the 
other  (in  secondary  dissemination 
of  the  multiplying  bacilli).  The 
tissue  in  the  neighborhood  of  the 
individual  tubercles,  and  therefore 
also  that  between  the  tubercles, 
show  sometimes  more,  sometimes 
,  pronounced  appearances  of 
inflammatory  exudation  and  pro- 
liferation, especially  cellular,  by 
which  processes  the  formation  of 
large  granulating  areas  very  fre- 
quently OCOun.  In  the  mucous 
in.  inbranes  and  in  the  skin  (Fig. 

431,  a)  large  areas  of  the  mucosa 
and  submueosa,  aud  of  the  corium 
respectively,  may,  through  the 
presence  of  such  granulations,  un- 
dergo thickenings  of  a  nodular  or 

fla  t  ly  s  p  read-  out  character.  I  u  1 1 1  e  serous  mem  braues  large ,  flat,  nod  ules 
may  develop,  and  in  their  neighborhood  the  serosa  will  be  thickened  and 
covered  w  ith  fibrinous  exudate.  In  the  synovial  membrane  of  the  joints 
and  in  the  bursa  mucosa)  soft  fungous  growths,  the  so-called  fungous 
aranulatums,  often  develop;  and  in  the  lungs  or  in  the  glandular  organs, 
in  the  periosteum,  and  iu  the  bone-marrow,  roundish  gray -red  or  gray 
gTanulation-areas  of  different  sizes,  etc.,  make  their  appearance.  All 
these  areas  have  one  feature  in  common,  viz.,  that  in  their  neighborhood 
are  found  inflammatory  infiltrations  and  proliferations  of  the  tissue, 
which  assume  the  character  of  granulation  tissue  (Fig.  431,  a;  Fig. 

432,  b)\  and  this  granul.  sue  contains  in  its  substance  character* 

formations— tubercles  (Kg,  431,  d»  and  Fi^.  4^2,  tj  —  which  are 
n«  ii-\  .iscular  cellular  nodules  that  often  contain  giant-cells.  In  gray-red 
looking  tissues,  rich  in  blood,  these  tubercles  may  often  be  recognized 


----- 


Fl«.  WS.  —  finnrth  ■>(    tiih<>ic-ij]>>u*    bthuh 
fnnu  tin-  ftvnovlul    uwinlirano   >>(    tin-    kn<  > 
(Mitllpr's  riiihi;    HI.hiii:iti  k   brown.)     r(.  connectlva 
ti.^u.-;    h,  ^ninulutiuu  tissue;  0, tubercles.    Mu^ul- 
Oed  90  ittameter*. 
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■with  the  naked  eye,  as  gray,  or— in  case  they  have  already  undeigoee 
caseous  degeneration — as  white  or  yellowish-white  nodules. 

The  aria  of  tuberculcnu  granulation  when  once  formed  continue*  to 

increase  in  its'further  development  by  oppositional  yrturth,  whereby  U* 


Fio.  iSO.— Tuberculoii*  induration  of  the  luiypL    (Aieubol :  birnia 
h,  granulation  Unite  rich  lu  cella :  c,  gla'  I 


.'■-in.' 
.M«truincd«odft 


■i.  l-tme  flbrootthwi 


same  processes,  which  have  just  taen  described,  are  consummated  is 
the  periphery.  The  tissue  alter*  1 1  by  the  tuberculous  process  may 
suffer  various  fates.^  The  three  principal  termination!,  written,  however, 
are  often  combined  in  manifold  ways,  are  the  EbUowil 

In  a  tirst  group  of  cms.  h  the  production  of  conu»*ctivo  tissue  comet 
gradually  to  preponderate  in  the  diseased  area,  and  from  this 


^! 


PTO.  491-Tjukp  Miliary  tubercle  erf  the  pU  mater  eerabelll  In  vertical  arrti 
tnau-r  u'rt'»«i  i<-  »•<■  mtw-nie:  e,  tomlruu.*!  iuInwIo;  <f,  gray  peripheral  kxm| 
Mlar<M».,nu.    Natural  also. 


conncctive-tUsue  induration  of  the  part  affected  <  I  The  ti« 

sue  thus  developed  is  a  dense  fibrous  count 


KATION. 
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are,  however,  continues  to  manifest  characteristics  different  from  those 
of  ordinary  scar-tissue.  Thus,  for  example,  it  incloses  more  or  le8S 
numerous  oaseotU  focij  and  iu  its  substance  new  foci  of  inflammatory 
activity  are  constantly  developing;  in  consequence  of  which  the  tissue 
,<  mains  rich  in  cctts  (&),  and  here  and  there  also  still  produces  [fiaut-cclls 
and  charocUatiatic  tubercles. 

The  second  termination  is  that  of  firm  caseation  and  of  fibro-ca- 
seous  transformation.  When  this  termination  occurs,  rather  firm  ca- 
seous nodules  are  funned,  as  may  be  observed  especially  in  the  enlarged 
tuberculous  lymph-glands,  in  the  pia  (Pig.  434,  r),  in  the  brain,  in  the 
spleen,  etc.    In  the  lungs  this  change  is  an  almost  constant  accompani- 
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FiO.  4a5.-Tubenru1oua  cavern  In  (be  BHa.  I'.Mivbo]  picric  add;  hR'tiiatoxyltn  ;  carmlniO  n,  Perloa- 
U»um  :  h,  rarefied  cortex ;  <\  i»-r1<^t**iil  hOTIO  rtytf ;  d,  flbmiw  tisane  on  tta  Inner  scurfiice  of  the  cortex; 
r.  granulation  tissue  containing  tuttercli's;  /,  sequestrum  with  scanty  bune-scufToldlng,  p?rmeat<*l  with 
Frunulutlon* ;  g,  union  of  thv  irnmulwtlonii  with  the  tequ'-stnini  hi  cavttjr  that  Imd  previously  hvfm  tilled 
with  pus  and  caseous  uiatorlnl.    MiwnifliMi  4  diameters. 


ment  of  the  tuberculous  indurations,  which  have  caseous  nodules  in 
their  centres. 

In  rare  cases  such  nodules  may  attain  wry  considerable  dimensions 
in  the  pia  and  elsewhere,  as  in  the  brain,  on  the  dura,  and  in  different 
glandular  organs  (,Fig.  434,  c).  Under  these  circumstances  they  consti- 
tute veritable  tumors. 

The  third  tenni nation  is  that  of  soft  caseation,  disintegration,  and 
liquefaction,  which  lead  to  the  formation  of  cold  abscesses,  and,  after 
their  evacuation,  to  the  formation  of  caverns  or  cavities  and  fistulous 
passages,  and,  when  there  is  a  wide  opening,  to  ulcers. 

Disintegration  and  cavity-formation  occur  especially  often  in  the  lungs, 
and  may  tliere  lead  to  the  formation  of  caverns  as  large  and  even  larger 
than  the  fist.  Then,  too,  they  also  occur  not  infrequently  in  caseating 
lymph  glands,  and  iu  cheesy  foci  located  in  the  kidneys,  iu  the  brain, 
in  muscle  tissue,  aud  in  bone  (Fig.  435).     The  cavities  contain  at  the 
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commencement  the  liipiened  tuberculous  tissue,  iti  which  the  ran 

of  the  tissue*  originally  present  are  often  I  raof 

sequestra  (Fig.  435,  /).    After  the  contents  of  toe  oaritj   have  been 

evacuated,  its  walls  may  furuish  material  enough  t«>  till  r 

partly  by  secreting  pus,  partly  by  throwing  nil*  p< 

sue.     Hemorrhug*  a  due  to  the  erosion  of  blood-vessels  are  ah 

infrequent  ooem 

The  uxdfo  of  the  <<>>:>  rtu  and  ab$&  taai  an  generally  lined  with  caetat 
ing  granulations  i>  \  containing  tubercles,  while  the  tissues  ]m>. 
these  walls  are  in  part  indurated,  and  in  part  are  alsoth<<  b» 
foci. 

Ulcers  are  Itemed  most  often  in  the  mucous  membranes  i  Fie    • 
and  in  the  skin,  for  hero  the  softening  cheese  mas 
the  exterior  with  the  greatest  frequency.     Xh.* 


^?. . 
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(Alcohol:  lUMiuuvk  l>n>\vn.)    .1.  Mu  • 
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nloera  are  surrounded  by  infiltrated  granulating  inflamm  isane* 

whi  also  contains  tuberot 

The  local  die  lay,  in  various  stages  of  the  tuberculosis 

t  >  healing,  or  at  least  (and  this  is  tli"  i 
standstill  for  a  long  time.     If  the  bacilli  are  d< 
grinning  0f  the  tulterculosis,  a  healing  is  j  \  hich  leaves  beh  . 

no  recognizable  scars.     If  healing  ai  ndstill  of  th< 

at  some  later  stage,  firm  cicatricial  indurations  i  Fig 
Tlirs«'  indurations,  however,  still  contain  for  the  most 
less  frequently  small  In  the  lungs  of  individuals  wh  > 

have  shown  no  Bymptoma  of  tuberculi 
paratiwlv  often;  and  in  tuberculosis  of  the  bones  and  joints  thi 

of  similar  foci  is  not  unueual,  although  here  they  are  often 
1  with  the  pathological  new  formation  <-f  bone.    At  the  same 
the  c  it  in  the  majority  of  cases,  still  jsissesa  mark 

characteristic   of  tub  h    are,   for  example. 
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sive  extension  to  the  neighboring  tissues  manifests  a  certain  harmful 
ness,  there  exists  the  further  datvjer  of  the  formation  of  metastases.  Th< 
iuitijrwathHi,  which  plays  Hueh  an  im(iortant  role  in  many  of  the  infec 
tious  diseases,  and  controls  the  picture  of  the  disease,  is  not  apparen 


! 
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Fiu.  438.  -Eruption  of  tubercle*  Id  a  lymph-gland.  (Alcobol ;  hematoxylin.)  a,  Tnbcrclea  ;  «.,  fiwfcrt 
tubercle :  />.  lymphatic-gland  timw ;  c,  giant  cell  In  the  centre  of  a  tubercle;  c,,  giant  oaU  on  toe  edoe  of 
an  am  of  carnation ;  >/,  large-celled  tissue  between  the  tubercles ;  c,  blood-veoeL    Magnified  1B0  diameter*. 

in  local  tuberculosis,  and  there  may  be  individuals  with  local  skin-, 
lymph-gland-,  or  bone-tuberculosis  who  in  other  respects  are  entirely 
well. 

The  formation  of  metastases  takes  place  primarily  by  way  of  the 
lymph-channels,  and  it  belongs  to  the  picture  of  advancing  tuberculosis 


is  limited  in  some  cases  to  the  immediate  neighborhood  of  the  original 
disease,  while  in  other  cases  it  involves  large  regions,  and  may  even — 
in  the  lung,  for  example — spread  from  a  caseous  tuberculous  focus  (Fig. 
437,  a)  over  a  great  part  of  the  pulmonary  lymphatic  system  (Fig.  437, 
g,  h,  i,  A-,  7,  w).  These  lymphangitic  tubercles  present  the  appearance 
of  bright  gray  nodules,  often  surrounded  by  a  red  zone,  and  their  struc- 
ture will  be  found  to  be  the  same  as  that  of  the  primary  nodules. 

The  lymph-ulamh  may  also  become  involved  very  early,  whereupon 
tubercles  are  developed  in  them  (Fig.  438,  a,  «,),  and  these  lead,  by 
successive  crops,  to  a  more  or  less  pronounced  enlargement  and  ulti- 
mately to  caseation  (Fig.  437,  d,  f/,),  or  to  induration  of  the  lymph- 
glands,  or  to  a  combination  of  both  processes.  The  thoracic  duct  may 
also  become  infected  from  the  caseating  and  disintegrating  lymph- 
glands,  and  through  this  channel  the  blood  may  become  infected. 

Quite  frequently  the  formation  of  metatttttttat  fairs  place  also  by  way  of 
the  hhotf-rhamielfi.  Thus,  for  example,  the  bacilli  may  enter  the  blood 
current  along  with  the  lymph  of  the  thoracic  duct,  in  the  manner  described 
above;  or  they  may,  as  very  often  happens,  ft  wee.  a  tea  y  for  themselves 
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'/?/  into  iln  ,  irculating  Wood,  In  tabercolooa  tissues  the  bacilli  may 
get  directly  into  the  small  veins,  but  the  arrest  of  the  circulation  and  the 
occlusion  of  Hit-  vessels  interfere  generally  with  tlu-ir  further  dissemina- 
tion, lint  often  enough  thej  r  reins— as.  for  example, 
through  a  /  lymph-glands,  at  the  hilus  of  the  lunge 
(Fig.  487,  d  |,  with  neighboring  veins  (e,  /,  >.  whereby  the  tuberculous  proo- 
freads directly  to  the  walls  of  i  i.  But  it  may  also  happen  that 
nwneroui  veins,  iu  the  neighborhood  of  tuberculous  areas  becomt 
with  tubercle  bacilli,  so  that  the  small  v  ins  of  an  entire  vascnl 
may  display  well-marked  tuberculous  disease,  i.e.,  they  show  inflam- 
matory granulating  hyperplasia  of  the  alls,  with  the  formation  of 
tubercles  and  8ubse<|u»-nt  caseation (Fig<  889,  6),  and  consequently,  if 

thrombosis  does  not  occur,  large  numbers  of  bacilli  are  likely  to  be 
given  off  from  the  diseased  walls  to  the  blood-etream.  1  □  rest  coses  even 
arteries,  especially  those  <>f  the  lung,  may  become  tuberenloua  tin 

iuf. -ction  derived  from  their  surroundings,  ami  gi\e  off  bacilli  to 

the  blood-stream. 

TLe  disi*?rsal  of  tin-  bacilli  b\  means  of  the  circulation  has  as  a  con- 
sequence a  naematogenoua  miliary  tuberctdosis,  i.e.,  an  eruption  of  miliary 
tutarcles  (Fig.  440t  o)  at  those  places  where  the  bacilli  become  lodged 
and  where  they  multiply.     Just  where  these  places  will  be,  and  how 
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Fio.  *30.-Ttit»TTtiU>aB  ittaw  of  the  wln«  In  iho  ivi<zhhnrbnnd  r>f  a  rrtropwiunwal  iTtmtfurtanrt. 
fPonmilln;  hirmat-  -vlatnl,  with  jnant  ivlb  and  chee»\ 

l«rl|.li«7lljere  are  broad  <  tiiti  k.-ulne    f  th-ir  walls  du»loa  giowtb  of 

n  tti*i  iwrto  Hint  An-  f.ir tii.— *»  »waj(  fr-»m  (be  i*Tli>hery  Ujej  abow  araaa 
Of  vbeoij  degmeratk>D ;  c,  adipwe  Italia.    Magnified  » ' 

numerous  the  tnboroles  will  be,  are  matters  which  are  detenu  in*  -«1  b 

ion  of  the  point  of  invasion  and  b\  the  Dumber  of  the  bacilli  which 
have  gotten  into  the  blood.  Tie- entrance  of  many  bacilli  into  the  blood 
may  lead  t<»  general  hematogenous  miliary  tubercuto 

If  the  bacilli  have  reached  the  blood  iu  small  numbers  and  have  been 
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Fig.  4*1.— HuMiiHtdfivnouit  mfliHry  tiilMTcukniL*  of  the 
U>vr.  (AUtihoi:  canuliie.t  n,  Fullv  d«?  vH<i|*-d  tubvivle 
in  the  connective  tfcwuvof  the  imrtal  vein;  /».  ucvuum- 
lutiuu  of  round  cell*.    MagniUed  l.V»  diuuicu-nt. 


deposited  in  one  organ  only,  and  if  death  does  not  supervene,  then  there 
arises  in  this  organ  a  pr**ji'esitice  h»-nl  hematogenous  tuberculosis,  which 

comports  itself  in  the  same  man- 
ner as  a  primary  infection 
coming  from  the  exterior. 

The  inflammation  accomp*- 
mjinq  the  luvtaatogenous  eruption 
ofiulterdes  is  sometimes  more, 
sometimes  less  pronounced,  and 
is  wont  to  be  most  severe  in  the 
meninges  and  in  the  lungs. 
£•,*!  If  an  invasion  of  the  bronchi 

takes  place,  say,  from  the  soft- 
ening of  a  caseous  focus  of  the 
lung,  or  if  a  centre  of  softening 
iW  in  the  kidney   breaks    through 

wL         into  the  pelvis  of  that    organ, 
then  the  tubercle    bacilli  will 
fUJfl  be  disseminated  over  the  sur- 

face of  the  mucous  membranes. 
From   the   bronchi   the   bacilli 
spread   into  the    trachea,     the 
larynx,  and  the  buccal  cavity, 
and  from  there  again  into  the 
digestive  tract;  and  by  aspiration,  through  deep,  quick  inspiration,  thev 
gain  access  to  other  as  yet  sound  parts  of  the  lung;  from  the  kidneys 
they  spread  into  the  discharging  urinary  passages. 

A  wondttru  in/vrtion  may  also  result  from  this  spreading  of  the 
bacilli,  yet  only  a*small  percentage  of  those  which  have  thus  escaped 
give  rise  to  infection,  and  besides,  there  are,  as  experience  teaches,  only 
certain  regions  of  the  mucous  membranes  that  are  susceptible  to  infec- 
tion. Thus,  for  example,  in  the  case  of  the  digestive  tract,  it  is  espe- 
cially the  tonsils  and  the  lymphadenoid  apparatus  of  the  small  and  large 
intestines  which  are  susceptible,  while  the  oesophagus  and  stomach  are 
nearly  immune ;  and  in  the  case  of  the  discharging  urinary  passages, 
the  susceptible  parts  are  the  pelvis  of  the  kidney,  the  ureters,  and  the 
bladder,  while  the  urethra  nearly  always  remains  free. 

If  the  bacilli  reach  the  great  body  cavities,  they  can  also  here 
spread  over  the  surfaces,  and  the  serous  membranes  respond  to  the  in- 
fection with  diffuse  inflammation  and  with  the  formation  of  nodules 
(Fig.  441).     Later,  the  formation  of  new  connective  tissue  may  follow. 

If  a  woman  is  pregnant  at  a  time  when  the  tubercle  bacilli  are  being 
disseminated  throughout  the  body  by  the  circulation,  an  infection  of 
the  placenta  may  take  place,  and  from  this  an  infection  of  the  foetus 
may  also  result,  so  that  the  child  will  be  born  already  infected.  Never- 
theless, so  far  as  experience  covers  this  point,  this  occurrence  is  not 
common,  and  it  is  more  usual  for  children  of  tuberculous  parents  to 
become  infected  after  birth.  A  conceptional  infection  of  the  ovum  by 
infected  semen  has  not  been  demonstrated  and  is  very  unlikely. 

Secondary  infections  are  often  associated  with  that  by  tubercle 
bacilli,  and  this  occurs  principally  when  the  cavities  or  ulcers  caused 
by  tuberculosis  are  accessible  from  the  exterior.  Secondary  infections 
appear  most  frequently  in  tuberculous  lungs,  and  are  caused  chiefly  by 
streptococci  and  staphylococci.     Many  authors  are  inclined  to  refer  all 
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severe  inflammatory  exudations  which  accompany  pulmonary  tubercu- 
-  to  such  secondary  infectious;  hut  this  is  certaiuly  not  correct,  for 
the  formation  of  tubercles  caused  by  hi  lie  role  bacilli  can  be  &000mpani&d 
l>\-  mm  v  pronounced  inflammatory  exudation*,  so  that  serous  or  sero- 
fibrinous, or  pure  fibrinous,  oi  tibrim .-purulent  exudates  may  ooUect  in 
considerable  quantities  in  the  tissues  (in  the  lung-alveoli,  on  the  pleura, 
in  the  subarachnoidal  spaces,  etc.).  High  (septic)  fever,  rapid  destruc- 
tion of  tissue  with  a  tendency  to  suppuration,  and  unusually  severe  in- 
flammation point  to  secondary  infections.  However,  it  is  very  difficult 
tannine,  unless  a  special  investigation  is  directed  to  this  point, 
whether  a  pure  tuberculosis  or  a  mixed  infection  exists. 

The  question  as  b  ■  k  tuberculoids  is  transmitted  by  transfer  of  the  l»i>-\Ui  from 

her  to  the  child,  is  still  open.  Nevertheless,  according  to  the  Investigations  of 
huiorl,  Biich-Huschn-M.  and  Laudnnzy,  In  regard  to  miliary  tnhetcatoili  in  pn-gnant 
omen,  it  ii  proved  that  tubercle-bacilli  occur  in  ike  spaces  between  die  villi 

1  of  chorionic  vessels,  and  that  the  liver  uf  the  fi.etus  may  also  contain  bacilli 
>rmore,  cases  of  tuberculosis  of  the  placenta  also  occur  which  can  he  regard' 
on  the  way  of  the  tubercle-bacillus  from  (be  mother  to  the  fruit  (Behmorl,  Kockel, 
■  iu). 

Cases  of  tuberculosis  appearing  at  an  early  period  of  life,  reported  by  Damme, 
garten,  Rilliet,  Charrin,  and  others,  epeak  In  favor  of  a  paeeageot  the  tuberele- 
bacilli   from  t  fie  mother  to  the  fruit;  so  do  also  the  stateni.nts  of  Annanni,  Landouzy. 
'in  in.  that  the  inoculation  of  portions  of  the  organs  of  human  fat  uses  obtain^  I 
bom  tuberculous  mothers  produces  tuberculosis  In  a.     Hat  still  more  Impor- 

taut  are  the  experimental  brreetf gallons  which  de  Bene!  and  Giltner  made ;  tot  they 
succeeded,  by  inoculation  of  the  pregnant  Eemale  in  guinea -pips,  white  mice,  and  rab- 
i  producing  tuberculosis  in  the  offspring  in  a  ceruin  number  of  cases,  and  con- 


ad:   curmliK 


Qirtner  is  of  the  opinion  that  under  suitable  conditions  tubercle-bacilli  may 
paw  over  from  the  mother  I  ia  in  animals  as  well  as  in  human  beings.    Finally, 

ilaffucci  and  Baumgarten  succeeded  in  effecting  a  transfer  of  tubercle-bacilli  to  impreg- 
1  hens1  eggs,  and  in  accomplishing  this  they  ascertained  that  r  >a  did  not 

t  the  development  of  the  chicken*  but,  on  the  contrary,  the  bacilli  that  were  taken 
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op  by  the  tiiii  i  tissue  of  the  latter  with* 

isgosntly osused tuberculosis  lathe  \»><i. 

The  i  nllow  the  Assumption  th  :l  axe  traaafsnel 

through  the  placenta  from  the  mother  to  the  fruit,  and 
long  time  in  tin-  body  of  tlie  ei 

U  si  ly,  COl  ;<>*i«  in  hutuai 

other  band,  tubi  a  the  first  year* of  life  i a  frequent,  it  i*  jHi^it.U*  that  la  bans* 

i>.  Lngfl  ala  q  latent  f.-r  a  long  1 1 

examination.     The  question  wheth. 
the  tranafereno*  of  tba  firm  by  means  of  the  semen, 
open  to  discussion,    The  probability  la  that  itdoee  not  occur      i<  I  i»« 

oil that  the  semen  and  the  i  of  the  seminal  vesicles 

bacilli,  and  tale,  not  only  in  the  ease  of  tal  I  of  tlie  t»  - 

but  also  when  the  tuberculous  patients  have  i.  i 

genital  apparatus.    K 

which  have  thus  fur  been  made,  that  I 

in  lection,  and  that  children  of 
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cnloid*  becattse,  OB  the  one  hand,  they  are  predispowd  to  tuberculoid*,  and,  on  thai 
they  are  more  exposed  to  the  Injection  with  the  bacilli  than  are  the  children  of  healthy 
pares 

In  animals  a  tram  I  tuberculosis  to  the  ftetua  lata*!  occasionslly  tooooar, 

ling  to  the  ■lalssnanl  of  Zlppallns,  Jensen, 
Brouvier,  Adam*,  and  others.    Johne  nol  only  found  n 

areas  in  the  lung  ami  liver,  and  in  various  lymphatic  gland*  Of  *  0*11  fo-tus,  but  b«  also 
estahli-li'-l  beyond  a  doubt  thi  of  the  chs 

Tuberculosis  ol  cattle  and  of  the  other  domestic  mammalia  Is  a  progre»»i 
spreading  production  ol  nodules,  in  which,  along  with  small  uodulea,  Isrgi 
eta* of  a  potato and  evm  larp  un.  and  Inwh  ><ay  baacertaii 

amount  of  Inflammatory  action,  resulting  in  exudations  and 

live  tissue.    The  disease  develops  in  catth  s*roa*i 

bnna*,  where  the  proeesn  is  called  the  pearl  disease;  then  it  bj  also  th  tba  neat 

greatest  frequency   in  the  lymph-glands,  the  tuny,  the   liver,  the  kidneys,  •*&      In  the 

inembraneH  t>iM  nodules  o 
Bent  Borne  resemblance  to  aarcomatous  growths.     Along  with  caseation,  c*l< 
occur*  Mrtkinely  often. 

The  ni'dulei  of  tuberculosis  of  cattle  aid  oilier  i  nail a  resemble  prsw 

ciaely  in  itraotar*  the  tubercle*  of  bums  n  ths 

same  bacilli,  an. I  iiiiiMiiu- :  i  ore,  as  tin 

cle*  produces  typical  tuberculoids  (Bollinger),  the  hjpfUhfll 
tubercles  are  Identlcsl  in  certainly  just  it  • 

According  to  .Muff  i,  Straus,  Gamalela,  and  others,  tuberculosis  of  birds 
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Is  rmt  caused  by  the  same  bacilli  as  those  which  produce  the  tuberculosis  of  man  or  other 

mammalia.    Qnlturei  of  the  tuberculosis  ol  man  are  dry,  warty  or  scaly,  and  lustreless; 

those  of  bird-tuueivulMhisaie  moist,  folded,  and  soft,  and  can  grow  eveu  at  a  temperature 

iiirdy  Immune  from  bird-tuberculosis,  but  not  from  tuberculosis  of 

man.    According  to  tho  Timoerrinon  nf  Ttfiray.  iai  ilation  of  mammalien 

alaslfl  cau.^-.s  in  tlie  liver  and  tpleenoi  rabbits  numerous  r  I  with  ft  \% 

fiaiit-c«dls  and  few  baiilli  j   iu  the  lunys,  hum  us  m-duli-s  uiili  many  bacilli. 

ikh -illation  with  ton  ■-'■*  eaneee,  on  the  other  band,  uon-easeating  cellular 

bt,  with  giant-cells  and  with  an  immense  mnnU-i  ol  bacilli. 

ug  to  Maffuccl,  Martin  and  Gartaar,  the  Inoculation  oi  human  tuberculosia 
to  a  fowl  is  not  followed  by  tuberculosis,,  but  the  bucilli   remain  alive  for  weeks  in 

fowl,    Pigeona  (Anclalri  die  after  Intraperitoneal  ti illation,  but  no 

tubercles  are  foond  In  the  tleeuee :  the  liver  and  lunge  may  atil!  contain  li 

|r.  i  the  lapee  <>f  fviU teen  days.     In gulnea-piga  the  bacflll!  Ol  human  tuberculosis  cause 
Btraoe)  much  eeverar  eaangee  than  the  baiilli  ol  fowl-tuberculosis.     Win  ibex  man  ia 
(susceptible  to  avian  tnberouJ  i  el  en  open  qneetlon, 

Recording  to  Malaeees,  Pfelffer,  frberth,  Roger,  Ore  and  others,  a 

naae  vary  like  tuberculosis  occurs  In  gull  labbits,  Ian  .and  this 

dieeaseleeJJeoebaraotericed  by  the  production  ol  oaeeone  iiodiiii  uxeed  byapleo* 

Illui  thai  bums  eotigkBa.  The  affection  may  be  Called  pseudotuberculosis 
li,  Tfeifler).  MaUuwess  and  Vignal  call  it  tuberculone  zooyMique. 
£  17H.  At  present  a  bacillus  found  by  Lustgarten  in  syphilitic  tlis- 
eascd  foci  is  culled  the  bacillus  of  syphilis,  and  it  is  possible  that  it  1ms 
patbogeuic  significance  and  represents  the  Cortfaqktm  of  stjpktth,  la 
favor  <>f  this,  however,  it  can  be  said  only  that  the  bacilli  nave  been 
found  in  various  syphilitic  foci  iu  all  stages;  but  it  has  not  as  yet  been 

■  possible  to  cultivate  these  bacilli. 
The  bacillus  resembles  the  tubercle-bacillus,  is  from  3  to  7  /» long,  often 
bent,  and  somewhat  swollen  at  the  ends.  According  to  Lustgarten,  it 
may  be  made  visible  by  a  complicated  staining- process,  consisting  in 
•  I  "ring  the  sections  with  aniline  gentian-violet  solution,  then  decolor- 
iziug  them  in  permanganate  of  potassium,  and  washing  them  out  in  sul- 
phurous sold.     More  recent  authors  have  published  other  methods. 

The  bacilli  are  found  in  syphilitic  foci  of  disease  always  in  limited 
numbers  only.  They  lie  mostly  in  the  cells  (from  one  to  four  in  a  single 
cell)  (Lustgarten),  but  also  to  soma  extent  between  the  cells,  and  may 
also  at  times  appear  in  the  blood  (Doutrelepout).  The  Lustgarten 
bacilli,  at  the  present  time,  can  hardly  be  used  for  differential  diagno- 
sis, since  other  bacilli,  described  as  smegina-haeilli,  found  iu  the  secre- 
tion from  the  prepuce  and  in  the  smegma  between  the  labia  majora  and 
labia  minora,  stain  by  the  method  described  by  Lustgarten.  According, 
however,  to  Doutrelepout,  Klemperer,  and  Lewy,  it  is  possible  to  dis- 
tinguish these  from  one  another  by  proper  staining- methods — i.e.,  by 
earoolio-acid  fnehsin. 

The  poison  which  on  inoculation  produces  syphilis  occurs  only  in 
the  human  organism,  where  it  is  alone  reproduced.  It  is  communicated 
to  other  individuals  only  by  direct  or  Indirect  transfer.  "When  inoculated 
into  an  organism  it  causes  inflammatory  processes  of  the  most  varied  in- 
tensity and  extent— from  a  simple,  local,  transitory  hy p.  neiuia  to  the 
production  of  large  exudates  or  tumor-like  granulations  or  extensive 
counectiv.-tis^u<'  hyperplasias.  If  a  child  is  begotten  in  the  presence 
of  syphilitic  infection  the  disease  may  bo  transmitted  to  the  child  by  the 
father  as  well  as  by  the  mother. 

If  the  primary  focus  of  inflammation  is  formed  at  the  point  of  infec- 
tion— which  is  usually  some  part  of  the  skin,  although  it  may  l>e  located 
in  a  mucous  membrane  (mouth,  fauces,  genital  mucous  membrane) 
there  is  first  a  papule,  which  spreads  over  the  surface  and  forms  scales 
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in  eight  or  tea  days  after  its  apj>earauce.     But  it  I  rate  end  girt 

to  tl i+>  secretioxi  of  ■  serous  or  purulent  fluid  which  dries  to  a  koIi. 
Simultaneously  the  bottom  becomes  indurated  and  produces  a  i 
disc-like  deposit  m  the  skin  or  a  thiu  parchment-like  thi<  Oe- 

easiuiially  were  is  at  first  a  vesicle  that  becomes  eroded, 
ulcer  that  throws  off  but  little  exudate,  but  which  is  iud 
bottom.     Id  still  other  <•  first  an  ulcer,  and  the  bottom 

becomes  iudiirated  subsequently. 

The  induration  is  called  the  initial  sclerosis,  or  Jf»<t,,'s  iXlurvtuM* 
(Fig,  443,  b).    The  ulcer  is  called  bhardcka  I        induration** 

caused  mainly  by  an  accumulation  of  small  round  .  and 

Fig.  444,  a)  in  the  interstices  of  the  conned  Occasionally 

epithelioid  cells  are  formed  i  Fig.   -144,  /•)  aud 
hen  this  takes  place  the  summit  of  development  is  reached i  then  the 
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greater  part  of  the  tissues  disint-  and  ul<<  e  ab» 

sorbed.     Some  of  the  cells  are  used  in  the  formatioB  <<f  scar-tissue. 
Within  the  area  of  the  initial  sclerosis,  and  in  its  immediate  n. 
borhood,  the  lymph-vessels  are  dilated  aud  filled  with  1. 
nfter  the  lapse  of  a  certniu  length  <  «f  time,  the  lymph-glands,  the  nkin,  and 
the  in  neons  membranes  will  become  involved  in  the  infrunssal 

mptoms).     Still  later,  there  follow  syphilitic 
the  esando!  the  bones;  these  aretertiarj  forms  of  I 

rms  son  a  other  non-eypuilitk  iuflammati 

and  sometimes  special  forms  of  granulation  are  produced.     B 
the  skiu  embraced  under  the  term  syphilitic- 
lonlr  red  blotches,  sometimes  Bmallor  large  papillary  e\.-r«uoenc«a, 
which  may  become  associated  with  the  fori  1  postals* 

as  well  ae  with  the  formation  of  scales.    Accordingly  t!ie 
neons  syphilides  have  of  winch  aw 

the  following  i  aflthfliti 


item*. 

_  t  i .  I.— 


PAPULAR   AND   PUSTULAR   SYPHILIDES. 


aud  pdOriatoB  syphilitica.     A  common  element  in  all  of  these  affec- 
tions is  a  more  or  less  high  degree  of  inflammation,  which  is  characterized 
by  an  infiltration  of  the  tissues, 
partly  also  by  hyperplasia.     Tims, 
f<»r  example,  there  is  found  in  the 
flattened   elevations    of  the  skin, 

•h  are  known  as  the  large  par 

r  wpMlidi  or  condyloma  tatum, 
an  infiltration  of  the  papillary 
body  (Fig.  445j  i),  of  the  corium 
(fc),  and  of  the  epithelium  (e,  /',  g, 
h)  with  cells  and  fluid  exudate; 
and  this  exudate  coagulates  when 
hardening  of  the  parts  ocelli's. 
Finally,  these  masses  of  exudate 
may  reach  the  surface,  in  case  the 
horny  layer  of  the  epidermis  be- 
comes macerated,  and  cause  a 
moist  condition  of  the  condyloma. 
In  the  pustular  syphilidea  the  in- 
flammation leads  to  a  purulent  melting  of  the  epithelium,  and,  in  the 
ulcerating  form,  also  of  the  papillary  body  and   of  the  corium,  so  that 

-^Lllt. 

Inflammatory  changes  similar  to  those  in  the  skin  appear,  in  the 
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j. 446.— Condyloma  latum  nni.    fAlconol:  BN-mnMc  l.mwn.\    n,  Borny  layer :  /<.  mucous  Layer  of  the 

i:n:  ''.  I-Mis^n^i  horny  luyer  Inllltruied  with  small  cells:  c.  swollen  mtKOQl  lay 
j  and  Infiltrated  idu«mu*  layer;  </.  ♦•pithelial  celld  with  m<*l<l>-:   h.  •.•mrulat^t  trmuulnr 

s:  i.  swollen  |*t[>IIUrv  t«»lv  ii-mt i .it .-.i  with  cells  un<l  fluid:  k,  corluoi  lnMtrated  with  ceil- 
it«Mrul«ti«d  albumin;   J.  wide*  v>el  filled  with  ouagulum;    m,  >w«it-gland.     Magnified    1J0 

diameters. 
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GUMMATA. 

■ndary  stage  of  sy]»bilis,  also  iu  the  inncous  I  ma,  eeperullr 

of  the  mouth,  fauces,  and  respirator 

Byph  JKtf  o  lesions  of  the  tertiary  stag*  >,  that  app 
in  lymphatic  glands,  in  bones,  in  muscles,  in  subrataneooa  and  unhang 
cous  oannectrre  tissue,  in  the  tnembranesof  the  brain,  • 


formations  that  are  usually  designated  as  gummata  |  Y  except 

whore  they  consist  merely  of  a  light  grade  of  a  degeneral  on 

inflammatory  change,   without  characteristic   features.      In 
stages  a  gumma,  as  well  as  the  b  adyloma, 

matiou  oonfined  <<>  one  IoxmIoI  tissue.    But  usually  the  gumma  is 
in  cells  and  attains  a  higher  degree  of  developtm-j 
fact  that  a  peculiar  granulation  tissue  with  new  biood-TBSSell  ^ 

d,  d)  is  formed.     The  gumma  cecal  iially  in  the  periosteum, 

the  membranes  of  the  brain,  as  well  as  in  the  paremh\  matous 
the  abdomi  chilly  in  the  liver,  the  spleen,  and  the  U  .ad 

shows  a  difference  in  the  abundance  of «    lis  aceon ling  to  Th* 

forms  whioh  have  a  paucity  of  eella,  and  which  .  *  often  «>ljaerred 

in  the  bones,  have  a  s<'ft  consistence  and  present  i  gelatinous 
on  section,  »«wing  to  the  fact  that  the  fluid  portion 

of  the  cellular  mass.    The  tissue  also  underf  I  metamorpho- 

sis into  mucous  tisane.     Forms  rich  in  cells  an 
the  soft  membranes  of  the  brain  (Fig.  -Hi">),  in  the  submaoosn 

murous  me  -kin,  in  tlie  liver,  iu  the  testicle,  and  in  the 

spleen.    TIm  >    form  gray  or  grayish-white  or  grayish-red  foci,  am 
times  spherical,  as  in  the  spleen  and  testicle,  - 
laxly  shaped.  :us  in  the  soft  membranes  of  the  brain;  and  in  their  lu 
gra  iv  color,  and   somewhat  uey 


ULCERS. 
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ible  healthy  granulations.    Often,  besides  thane  leaioas,  diffuse  in- 
flammatory changes  are  also  present  in  the  affected  organs. 

til  foci  of  syphilitic  infiltration  quite  often  disappear  quickly  by 
absorption.  In  larger  foci  frequently  suppuration  01  fatty  ana  necrotic 
disintegration  takes  place.  Disintegration  oi  s>  philitic  loci  of  the  skin 
and  of  the  sulicutaueuiis  connective  tisane,  as  well  as  of  the  mucosa  and 
OOOea,  leads  to  the  formation  of  ulcers  which,  when  a  mucous 
membrane  is  the  pari  affected,  occur  most  frequently  in  the  region  of 
the.  month,  throat,  ami  npper  air-passages  (Fig.  448,  o).  In  the  inte- 
rior of  deeper-lying  gumma-noduiVs  oaaeona  foci  are  not  infrequently 
irmed  (Fig.  44* »,  a,  and  Fig.  -447,  a).  These  are  sometimes  regularly 
pherical,  sum, 'times  irregularly  shaped.  The  peripheral  portions 
ierge  into  callous  connective  tissue  (Fig.  447,  b,  t\  th  which  incloses 
is  massrs  and  radiates  in  hands  into  the  surrounding  tissu.. 

Papillary  growths  iFig.  44s,  {>,  c)  not  infrequently  are  formed  in  the 

leigHborhood  of  the  ulcers  of  the  mucous  membrane. 

Necrotio  remain*  of  gnmma-nodnlee  which  originally  were  cellular 

DM    under  anatomical   examination   far   more  frequently  than  those 

hieli  are  still  perfect)  and  yet  in  this  changed  condition  they  are  still 

commonly  designated  as  gum  ma-nodules.     Not  only  the  cellular  hyper- 


Ftu.  IIT     Q IIMW  I  If  llm  llwril     CAlOObol:  nlinn  nirmlne.>    fl.  Cmphiib  rmdule ;  b. 
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plasia,  but  also  the  infiltrated  tissue  itself,  is  often  involved  in  these 
necrotie  changes. 

The  reason  why  syphilitic  inflammation  often  results  in  disintegra- 
tion of  tissue  and  necrosis  lies  primarily  in  the  character  of  the  agent 
that  produces  the  disease.  Still  a  second  circumstance  is  responsible 
lot  this  manner  of  termination  -  namely,  the  extensive  participation  oi 
the   blood-vessels,    'specially   of    the   arteries,   in    the    inflammation. 
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'When  a  syphilitic  inflammation  leads  to  a  formation  of  granu) 
to  a  connective-tissue  hyperplasia  the  vessel- walls  als<  >  become  thickened, 

especially  the  intinia  (Fig.  446,  e),  to 
that  tin-  lumen   of  the  vessel    becomes 
narrowed    ami    not    ii 
totally  closed.     Occasional)  j.hi- 

litic  process  is  largely  localized  in  the 
vessels. 

Hereditary   syphilis    is    character- 
-l  mostly  by  peculiar  tissue  changes 
S^y      Dt  which    differ   i 

*\        f)  the  manifestations  of  acquired  syp!. 

but  still  changes  also  occur  which  agree 
with  the  latter.  Iii  the  skin  it  CftMBl 
macular  as  well  as  papular  and  pus- 
tular BJphilides,  which  may  lead  to  ul- 
cerations. The  spleen  is  usually  more 
or  less  enlarged,  and  in  individual  i 
may  attain  ten  times  its  normal  \ 
In  the  liver  intra-  as  well  as  j 
cular  aggregations  of  round  cells  are 
formed,  and  these  often  group  them- 
selves in  small,  thick  foci.  There  tie 
S  also  cases  in  which  there  is  a  diffuse. 

I  widespread  hyperplasia  of  the  counec- 

I  I  tive  tissue,  which  lends  a  solid  character 

and   a    peculiar   brownish-}  t»llow  color 
'1H     to  the  liver.     Moreover,  in  some  cases 
there  is  a  connective  -tissue  hy]>erpiasia 
confined   to  the  periportal  tissue.     Tb* 
lung  may  present,  tnroaghotri  it*  sob- 
stance  or  only  in  places,  a  thick  gray 
or  grayish-white  character  resembling  sarcomatous  tissue.      Thi 
pearance  in  the  altered  area  is  due  to  the  presence  of  v .  •   t .  -  -  i • 

rich  in  cells  (Fig.  450.  a,  6),  containing  only  imperfect  Ij  dev<  I 
veoli  (e,  c,)  and  bronchi  [d,  d  ),  or  none  at  all.     In  di 
extent  there  exists  only  a  thickening  of  the  peribronchial  and  i<«rivas- 
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oular  tissue  and  of  tlie  iuteralveolar  septa,  in  part  associated  with  an 
accumulation.  «>f  desquamated  epithelial  cells  in  the  alveoli.  In  the 
kidneys  and  testicles  the  connective  tissue  may  alsu  bi  inCTOMfld  in 
places  and  enormously  rich  in  cells.  Syphilis  thus  often  causes  in 
glandular  organs  a  pcrthoioaical  development  of  the  cofmecHve  tieeue  cle- 
menie,  while  the  epithelial  tissue  remains  behind  in  its  development. 
Tilths  blond  the  number  of  colorless  cnrpuHcles  often  seems  incresaod. 
Finally,  in  the  bones,  not  infrequently  aitturbancet  m  the  endochondral 
ussifit -a l inn  occur — disturbances  which  are  characterized  mainly  by  irreg- 
ularities in  the  formation  of  the  medullary  cavity,  and  in  the  deposi- 
tion of  lime-salts  in  the  cartilage,  and  which  lead  to  disturbances  in  the 
structure  of  the  spongy  subchondral  bone-substance.     By  the  formation 
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Fin.  450.  -Champ*  In  tan  Iun«  in  QQOfBBfW  BjpMlte.  (Mullnr'a fluid  :  liiwnatoxylln .;  maln.l  §,  H\[»t- 
plwtlo  stroma  rich  in  rella :  b.  t<*\  of  itratmluttottM  rich  In  cells ;  c,  arterit*  with  UiU-lcrnt*!  mtvi-nUti* ;  ./,  </, , 
fhuxl-Uke  bnxn  lil.  !">uih  ul  which  contain  ilc^iitanmUsl  tipltlK'lliirn  and  round  cells;  ».  <|.  alvmll,  some  of 
which,  et,  ivttialn  tkwt|unutaUU  •■pltheHuin  smd  ruiin<l  cells.    Majniincl  (HI  diameters. 

of  hy  periplastic  granulations  which  undergo  caseous  degeneration,  larger 
defects  may  occur  in  the  bone-tissue. 

i  liilis  can  be  transferred  to  the  fcetua  as  well  by  the  sperm  as  by  the  ovum.  The 
transmission  from  the  father's  side  is  the  must  usual.  After  conception,  a  transfer  of 
syphilis  boa  the  mother  to  the  fcctus  may  take  place.  MobI  frequently  the  transfer  of 
syphilis  occurs  in  the  secondary  ttagB.  If  Infection  and  conet-ption  occur  simultane- 
ously, the  intensity  of  the  disease  in  the  child  i«  neatest ;  but.  nevertheless,  even  frftitilj 
infected  parents  may  produce  healthy  children  (Neumann).  The  syphilis  (hat  is  trans- 
ferred by  the  mother  during  the  first  months  of  pregnaney  killH  the  child.  In  the  later 
months  of  pregnancy,  syphilis,  as  a  rule,  is  not  transferred  to  the  child  (Neumann). 

Mothers  that  bear  children  which  have  been  infected  with  syphilis  by  the  f;ith<r 
may  themselves  remain  healthy.  It  appears,  therefore,  that  a  certain  immunity  from 
syphilis  does  oc<  m. 

179,,  The  bacillus  leprae  wan  first  described  by  Armauer  Hansen 
in  1880.  It  is  a  small,  slender  bacillus,  from  4  to  6  /<  long.  It  is  re- 
garded as  the  cause  of  leprosy — also  called  etephctntiaeie  Qreecerum*  It 
is  found  constantly  and  in  large  numbers  iu  the  morbidlv  altered  tissues 
(Figs.  461,  452,  and  453). 

The  foci  of  disease  in  leprosy  are  characterized  in  general  by  a 
hyperplasia  consisting  of  cells  of  different  size,  and  of  fibrous  stroma 
(Fig.  4*»1  i.  The  bacilli  lie  partly  between  f>>,  partly  in  the  cells  (c,  tt\, 
and  accumulate  usually  to  a  large  extent  in  the  latter.  The  cells  in 
consequence  swell  enormously  (a),  and  change  into  giant  cells  of  one 
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or  more  nuclei  (Fig.  458).     The  giant  ceils  occasionally  inclose  law 

vacuoles  which  contain  large  numbers  of  bacilli,  as  well  ha  granular. 
thready  detritus  of  the  liquefied  protoplasm.  The  nuclei  are  preserved 
for  a  certain  time,  and  are  shoved  over  to  the  pen 
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Fin.  4A1.-TI«im  from  a  lapiufy.nodulc.    (Akflkoli    MM|I    methylene  blua.)     a. 
dMue :  h,  round  wlls ;  c,  d,  ni«dluiu-  umi  wry  l»rjp.<-«l)UsJ  wlb  OUed  » im  iwriiU  ;  <.  too*  fawllil. 

a»i  illmiu'U-rv. 

Ki...  452.-TWO  giant  cells  vrltn  vacuo)**  twnialnlng  bacilli,  fruui  a  Jeprous  pnwtn  of  (to  ska  .<  to 
Hu*».    ( AleoM :  CiabbeC*  •taUUntf-iu*>tliuU.j    MstfnlOed  W)  Itonatew. 

containing  the  bacilli.     Later  on,  tliej  too  are  destroyed,  so  that  the 
entire  cell  then  becomes  a  vesicle  containing  the  bacilli    I         151, 
Some  of  the  cells  in  which  the  bacilli  lie  are  I  U  were 

present  before  the  Invasion,  while  others  are  newly  fuTMied  cells. 

Tin-  bacilli  are  surrounded  I»v  a  slimy  envelo;  ,  and  behave 

toward  coloring-matters  in  much  the  same  manner  bercW 

bacilli.  Consequently  the  same  procedure  can  be  used  for  staining  the 
former  as  the  latter.     The  stained   bacilli   oft« m  or 

ap|»ear  as  if  made  up  of  stained  granules. 

According  to  Bordoni-Uffreduzzi  and  Neisser,  the  bacilli  cul- 

tivated upon  poptono giTotirin  Mood  nomin.  upon  gnUtinhmd  blood-ee- 
rum,  and  ui>ou  boiled  eggs.     They  BOW  out  to  t !  (  four  times  the 

original  length,  and  are  often  swollen  into  club  shape  on  the  ei 
is  still  a  contested  point  whether  the  bacilli  form  spores. 

Inoculations  of  animals  have  as  yet  not  given  certainly  positive  re- 
sults.    It  is  true  that  it  is  claimed  that  the  bacilli  can  multiply  at  the 
seat  of  inoculation,  and  that  a  hyperplasia  may  take  place  10  Bah) 
(Damsch)  Vossius) ;  still  a  disease  process  extending  Oftf  large  areas  of 
the  body  is  not  obtained.     Schottelius  and  Batimbr  obtain*-.  1   m<  i***i- 

B  results  by  inoculating  apes  with  freshly  excised  pi 
skin  rubbed  up  so  as  to  form  an  emulsion  in  warm  bod  1  warm 

blood-serum.  According  to  Campana  and  Wesener,  the  bacilli  in  the 
pieces  that  are  inoculated  are  carried  «>ft  by  the  wandering  cells,  bat 
they  cause  no  specific  infection  and  do  not  multiply. 

The  infection  of  man  bikes  place  by  mediate  or  immediate  transfer- 
ence from  individual  to  individual  The  nasal  secretion  is 
particularly  infectious,  especially  at  those  febnee  wh<  ;ra- 
te.ns  are  present  in  the  nose.  In  leprous  diseases  of  the  re*] 
passages  the  Bputum  may  contain  bacilli,  and  in  the  formation  of 
no<lules  and  ulcers  of  the  skin  the  secretion  oi  these  ulcers  may  also 
contain  the  bacilli.  Contagion  seems  to  result  most  frequently  from  the 
nose;  at  least  the  early  involvement  of  the  anterior  nasal  region  rather 
favors  this  supposition.  In  Spreading  In  the  bodj  the  lmcilli  make  use 
mainly  of  the  lymph-channels;  they  may,  however,  get  into  the  blood. 
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The  skin,  the  peripheral  nerves,  and  the  nose  are  mainly  concerned 
in  the  disease;  still  the  bacilli  can  multiply  in  other  tisanes — e.g.,  in 
the  testicles,  in  the  liver,  in  the  ganglia,  and  in  the  spleen — and  form 
fool  of  disease. 

At  tli*-  point oi  ooloDimtioa  the  bacilli  excite  inflammation  and  hyper- 
plasia. Granulation  tissue  containing  lilnod-vessels  is  formed,  and  re- 
mains for  a  long  time  in  a  condition  which  is  characterized  by  an  abun- 
dance of  cells.  This  forma  the  basis  for  nodules  and  tumors  in  the  skin 
and  the  nose,  and  for  spindle-shaped  thickening  of  the  nerveH,  and  is 
the  cause  of  the  irritation  and  eventually  of  the  degeneration  and  destruc- 
tion of  nerve-tilaineiits.     The  bacilli,  and  the  hyperplasia  of  the  tissues 

led  by  them,  group  themselves  by  preference  around  the  hair-1'olli- 
olsfl  i  Fig.  468,  d)  and  the  duets  (/*)  and  coils  (r/)  of  the  sweat-glands  ;  but 
this  connection  is  not  always  to  be  made  out  in  all  of  the  hyperplastic 
foci  (It).  The  bacilli  may  furthermore  penetrate  into  the  blood-vessels, 
the  hair- follicles,  and  the  sweat-glands  (Touton),  and  thence  come  to  the 
Sttrf&oe.  In  the  nervous  system  they  are  found  in  the  connective  tissue 
as  well  as  in  the  nerve-eleinents  themselves,  especially  in  the  ganglion- 
cells  (Sudakewitsch).      The  cells  occupied  by  them  undergo  in  time 


Wf 


m% 


n  tlin-iiiBhu  li*|>mus  Hklu-iiiMluh'.    [All  « t's  sUinlnjr-nioii..-i      .1, 
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legene ration,  occasionally  with  hydropic  swelling  and  the  formation  of 

mles  (Fig.  452). 

The  hyperplasia  caused  by  the  growth  of  the  bacilli  may  almost  dis- 
appear h>  disintegration  and  absorption  of  the  cells  after  the  mndition 
lias  existed  lor  years;  but  there  always  reuiaiu  indurations  rich  in  cells 
and  pigmentation  of  the  skin.     Caseation,  never  takes  place. 


In  the  region  of  (be  red  spots  the  tissue  coutains  large  nam 
bacilli  (Fhilippaon),  which  for  the  most  part  lie  within  the  vessel*,  ami 

:l1i.',-u1v   :it  tliis  sta^e  the  t issue-hv  perplas;  rdi&g 

t<>  investigations  of  Muller.  the  vesicular  eruptions  thai 

and  were  formerly  regarded  an  a  seqnel  of  ■  tepn  -us  rlinoeaa  <»f  the  nerve*, 

are  caused  by  the  presence  of  bacilli. 

The  podnkl  remain  lor  months  nnalteivd,  or  I  siae 

and  beoome  faa<  >1  together  i 1 1 1« »  a  single  mass,  bo  I  large  tumor* 

result,  which  ha-  the  uame/c 

to  the  distorted  I 

The  formation  of  ulcere  which  show  no  <lisi  to  heal  o 

Wilt  front  eaferwoltft)  a- nodules  a pjnvir  occasionally,  follow- 

ing an  erysipelas-like  re<hh-nitig  ;in<l  swelling  of  tin-  ^kin.     The  gL 
of  the  submaxillary  end  of  the  fion  swell  lnvcrv  Urgl 

/.'/■  ey  o/  //«•  mn  tmenthtfi            » fin 

hyperesthesia  ami  pain,  lei  n* 

!  .si-,  iii  the  region  oi  the  affected  The  further  consequence* 

of  the  nerves  am  distnrl  vea  in  th*» 

skin  iu  the  form  of  white  and  brown  spots  (i.e.,  fcprtl  wii-ufota,  morphea 
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tln>  Baltic  Sea  provinces  of  Russia,  and  the  onset  of  the  & 

Sea.     Sporadic  cases  of  the   dia  lowever,    may   occur   in 

regions.     It   occurs   very   frequently    in   Hindustan,    China,    Sumatra, 

Borneo,  Java,  and  Mexico,  on  the  northern  and  e 

America,  in  upper  and  Lower  Guinea,  in  (  lony,  and  oq  tb* 

northern  ooaai  oi  Asia. 

gX80.  The    bacillus   mallei   is    a    bacillus   <li  aV, 

Schuetz,  and  Israel  in  glanders  focL    Sobaequenitj  Ike  Dbeertaiemi  aw 

substantiated   and    tli*-    bacillus    studied    by    Wei  mi.    Kitt,  axul 

others.    It  is  fco  be  regarded  aa  the  cause  of  glanders  .lP,i  (,f  farcy 

[mttUaa,  mali>>smns),  a  contagious  disease  of  horses,  which  occurs  in 
man  only  by  transference  from  bOTSOa. 

The  glanders-bacilli  are  veri  amall,  Blender  bacilli,  which  occar  in 
the  foci  of  disease  sometimes  scatt«  r«d,    sometimes   him 
little  clumps.     For  staining,  alkaline  metln  leu.-  blue  or  geutian  rioU 
is  usually  employed. 

The  stained  bacilli  often  show  clear  spots  that  are  regarded  by  man* 
as  spores,  hut  are  interpreted  by  Loftier  as  forma  of  iuvolut. 
bacilli  occur  es|>ecially  in  the  glanders  foci  but  i xcasionally  also  in  tli>« 
blood  of  the  diseased  individual  (Loftier,  Kitt). 

The  bacilli  RTOW  at  temperatures  varying  from  '.>■ 
coagulated  blood-serum,  as  well  as  on  slices  of  I » tiled  potato  and  on 
potato-pap,  On  the  two  latter  they  loan  amber-yellow  coating*  that 
later  become  red.  On  blood  serum  they  form  small,  yellowish,  trans- 
parent droplets  which  later  become  milky  white.  On  agar-agar  the 
colonies  are  grayish-white.  Whether  the  Willi  form  spores  or  not,  is 
not  yet  determined. 

Horses,  asses,  sheep,  young  dog,  linea-pigs,  and  field* 

mice  are  suitable  for  inoculation.     In  cats,  after  inoculation,  there  de- 
relop  in  the  teetiolea  cellular  foci,  which  are  compos  I 
leucocytes  (Fig.  457),  and  which  lie  partly  inside  tin 
partly  between  them  (d).     Injection  ox  tlie  pus  of  glanders  Lnl 
toneal  cavity  of  male  guinea-pigs  causes  the  testicles  t"  iweal  ra_ 
(Straua).     After  subcutaneous  inoculations  there  resnha  an  ulcer 
seat  of  inoculation,  and  at  the  same  time  there  is  swelling  of  the  neigh- 
boring ly  mph-glauds.     At  a  later  stage  nodules  as  well  aa  nasal  ulcers 
may  he  formed  in  the  internal  organs.     In  horses  ami  nan*  - 
glanders  can  be  produced.     Cattle,  white  mice,  ami  houso-mice  are  in- 
iBBoeptifale, 

The  usual  atrium  of  infection  in  hoTBOl  1^  the  mucous  membrane  of 
the  nose.  Then,  next  in  Older,  the  submaxillary  glands  become  affected, 
and  in  the  further  course  of  the  dinoffllO  metastases  develop  in  different 
organs.  In  the  nasal  mucous  membrane,  the  infection  may  give  rise 
■liner  to  a  diffuse  cellular  infiltration  of  the  mucous  membrane,  i 
the  other  hand,  to  ■nbepitbeUaJ  nodnlea  the  size  of  a  rnillet-*eed  or  a 
pea.  In  the  chronic  farcy  of  the  skin  larger  nodules  are  developed, 
which  join  together  in  rows,  forming  worm-like  cords. 

The  nodules  of  the  mucous  membrane  break  d<  iWU  easily.     The  cells 
of  which  they  are  composed  bear  precisely  tl  of  pus-cells. 

By  the  disintegration,  softening,  and  suppuration  "f  the  nodules,  ulcers 
are  formed  with  yellow  infiltrated  bottoms.     Thej  enlarge  ntinu- 

anceof  the  process  of  nodular  or  more  diffuse  infiltration  and  sur 
disintegration  of  the  edge,  as  well  as  by  confluence  of  neighboring 
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Horses  that  have  died  of  glanders  have  oftcu  very  extensive,  irregularly 

shaped.  d  ulcers  on  the  mucous  membrane  of  the  vomer.    These 

ulcers  have  eroded  edges  and  floors  which  are  cooked  with  a  gray  a: 
fellow  material;  and  besides  these  there  are  numerous  small  lenticular 
ulcerations  and  gray  or  yellow  nodular  foci  which  are  on  the  point  of 

I  (leaking  down.     The  whole  process  stands  ven  nearly  related  to  puru- 
1> nt   inflammation.     The  healing  of  the  ulcers  is  characterized  by  tin 

formation  of  radiating  Bears, 

The  lymphatic  gland"  in  the  neck  are  constantly  the  seat  oi  inthmi- 
ni.it. >ry  swelling.  Of  the  internal  orpins  the  lun^s  particularly  KT6 
affected    They  either  contain  nodules  which  present,  on  section!  a 

cheesy  and  disiutegrated  centre,  while  the  periphery  is  grayish  in  color 
and  rich  in  cells,  OX  else  foci  of  lobular  pneumonia.     The  hitter  BOftj 
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either  a  light-gray  or  a  more  hemorrhagic  appearance,  or  they 
have  already  become  opaque  and  of  a  yellowish-white  color,  by 
reason  of  fatty  and  caseous  changes.     Occasionally  the  mucous  mem- 
brane ol  the  intestinal  tract  may  contain  nodules  of  varied  BUBS,  BOXUS  of 
them  light  gray,  and  consequently  rich  in  cells,  some  of  them  of  an 
ellowish-white  color,  cheesy,  or  on  the  point  of  suppurating, 
In  farcy,  which  has  more  of  a  chronic  course  than  glanders,  the 
Dodulea  which  form  in  the  skin  and  muscles  consist  of  small-celled 
tissue  which  finally  undergoes  a  retrograde  metamorphosis,  becomes 
caaeated,  and  disintegrat 

human   beings  tho  infection   with   glanders-poison   takes  place 

tftly  through  small  wounds  of  the  skin;  it  can,  however,  also  appear 

primarily  on  the  mucous  membrane  at  the  point  where  it  joins  the  skim 

In  I  lie  skin  and  subcutaneous  tissue  the  following  lesions  ma*   . 
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puration;  nodular,  vesicular,  and  pustular  exanthemata;  and  suppuratite 
mtiammatiou  of  tholviuphatic  TOBOOis  and  glands.     In  the  i  uiem- 

hraues  nf  the  respiratory  passages  catarrhs  appear,  and  suppurating 
nodules  ami  nodes  are  formed,  which  leave  ul  iu<l.     In  i 

rial  nivalis    metastatic,   small-celled    nodules   an-    formed,    that   hi. 

sney  to  suppurate  or  to  form  extensive  suppurative  in 
abscesses,  especially  in  the  muscles.    Iu  chroni 
large  nodules  are  formed  in  the  skin  and  muscles,  and 
;itnl  ^iv.'  list-  to  ulcer*  that  are  slovi  to  heal.     Iu  order  t<<  « 1  *  t •  t 
precisely  what  is  the  nature  of  the  process  it  is  scarce] 

ie  with  a  bacteriological  examination  or  with  inocu 

ordingtoinvchi  f  Kalaitig,  Freiuute,  nml  < 

<:in  beextracU*l  from  ciiltu  <r*l  in 

miih.II  dom  ini a  ig  wiili  (s'laii'liTH,  ca  temperaUsr*  aad 

be  used  a* 


g  181.   Under  the  name  of  the  bacilli  of  rhinoscleroma  (Kg.  458), 
Frisck  Peilizari,  Chiari,  Cornil,  Alvarez,  Kubuer,  Paltanf 
berg,  Dittrich,  and  others  have  described  short  rods  with  rounded  ends 
which  constantly  occur  In  the  morbid  formation  called  rhi 
scleroma  reapiralorium  (Bornhanpt,  Wolkowitsch),  and 
regarded  as  the  cause  of  the   disease.     Staining  succeeds  liest 
methylene  \i<>h-t;  the  sections  being  left  in  the  mixture  for  : 
four  to  forty-eight  hoars.     After  staining,  the  sections  are 
iodine  water,  or  are  left  for  from  one  t.i  three  days  in  altsolute  i 

The  bacilli  possess  mostly  a  hyaline  capsule.      \         lii 
von  las.;  Dittrich,  wolkowitsch,  and  othen 

\ated   on   blood-serum,  gelatin,    agar-agar,   and   potatoes;    and    u 

conditions  they  form  -  (Fig-  458).     When  culti 

bouillon,  on  the  contrary,   the}    show  no  capsn: 

cultures  in  gelatin  resemble  very  much  the  nail-,  nit 

of  the    pnenmoiuM-kirilli    of    Fricdlander.    l>ut   are   of  a 

transparent   grayish-white  color,  and  not  dead  w 

The    bacilli   stain    more   readily   than   the    pneutaoni.v 
bacilli,  and  also  stain  1>\  mow 

rred,  in  inoculations  into  the  eyes  ol  gains*-] 
active  inflammations  and  proliferating  granulal 
.r  the  bacilli  and  hyaline-degenerated  cells. 
Rhinoscleroma   is  oliserved  principally   III  BSSl  Aus- 
tria and  iu  southwest  Russia;  isolated  cases  occur  also 
in  Silesia,  Italy,  Egypt,  Belgium,  Sweden, 
land,  and  in  South  America.     Jt  is  a  chronic  pro^Tea- 
sivo  disease  of  the  tissues  which  lasts  for  niany  years, 
eginning  in  the  nose    VV<  Ikowitsch),  more  rnreh  in  tl 
larj  nx.  Off  pal  Qg  thence  t--  the  neighboring  parts  —  tl 

ternal  nose,  Uos,  tear-passage,  trachea,  etc.     The  affection  in  tin 
characterised  bj  a  thickening  of  its  wads  which  iu  some 
but  in  otJ^ers  is  lumpy  or  nodular.    Ti  aesa 

or  brownish-red  color,  becomes  still*  and 

scales.      In  Hie  throat  and  respii  tilsgil 

nitrations  i  found,  and  at  otl  s  shrunken  mm 

The  infiltrations  maj  appear  at  times  in  tin- form  of  nodules  or  nodes, 

at  other  times  in  I  imors  and  flat  thickened  areas 

mas  be  spread  out  more  diffusely.     1'y  thu  transform.-' * 
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on  into  shrunken  scar-tissue,  extensive  deformity  of  the  affected 
rgans  may  result.  Deeply  extending  destruction  of  tissue  is  al*sent, 
but,  on  the  other  hand,  superficial  ulceration  may  lake  place.  The  in- 
filtrated tissue  on  section  appears  yellowish  ami  fatty,  but  not  infre- 
quently it  shows  a  gray  or  grayish-red  color.  The  tissue  of  the  diseased 
portions  consists  partly  of  hyperplastic  granulations,  partly  of  fibrillated 
connective  tissue.  If  the  former  extend  to  the  epithelial  covering  there 
Appeal  partly  hyperplastic,  partly  degenerative  processes  in  the  epithe- 
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Ki«..  4rti.    CMUi  with  tmillnr  dfgiwrutlun  tuul  hyaline  jdohules  tnm  tb&Um  l<n»Tiiatous  tlsmH*  of  the 
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tuoill ;  r,  a  byallnv  <■<•)!  a  Itli  a  capmilMtMl  horillua ;  /,  g.  celts  w  irh  hyaline  trl  >tnjlt\-* ;  It.  free  hyaline  gV)b- 
ulned  with  Loftler's  solution :  <-.  w»m  luetnaUaylin  ;  f.g,  lu  with  fttCOrtnJ    Magnified 
HOdlunetan. 


lial  cells.  The  degeneration  is  characterized  by  the  formation  of 
vacuoles  and  by  an  infiltration  of  the  parts  with  round  cells.  Accord- 
ing to  Stepanow,  the  vacuoles  may  contain  bacilli. 

The  granulation  tissue  itself  may  show  in  many  places  no  special 
peculiarities;  it  may,  in  fact,  merely  present  the  conditions  that  are 
found  in  other  inflammatory  infiltrations  and  proliferations  of  connect iv«> 
tissue.  Other  places,  on  the  contrary,  contain  in  smaller  or  larger  num- 
bers cells  possessed  of  one  vacuole,  or  completely  degenerated  and 
vacuolated,  or  reticulated  in  structure.  In  these  gaps  within  the  cells 
th"  bacilli  can  be  detected  (Fig.  459),  some  of  which  possess  a  j^elati- 
nous  capsule.  It  is  not  to  be  doubted  that  the  multiplication  of  the 
bacilli  in  the  cells  is  the  cause  of  the  degeneration  of  the  latter. 

Along  with  the  degenerated,  vacuolated  cells  there  occur  cells  of 
various  shapes  which  have  undergone  hyaline  degeneration  (Fig.  460, 
l>,  r,  (A  i :/.  These  also  contain  bacilli  with  and  without  capsules,  and 
io  eoccus-like  forms.  These  cells  may  become  changed  into  non- 
nucleated  homogeneous  scales  by  the  loss  of  the  nucleus  [d),  Finally, 
there  are  also  cells  inclosing  hyaline  spherules  (Fig.  460,  /,  ;/),  and 
these  latter  are  also  found  lying  free  in  the  tissue  (if.  In  places  that 
are  not  yet  affected  with  scar-degeneration  the  hyaline  forms  may  be 
pn-sent  in  large  numbers. 

§  182.  The  acttnomyces  or  ray-fungus  is  a  p<  Ajm  »rphous  fission- fun- 
gus, which  appears  in  various  forms  of  growth  in  the  human  and  animal 
organism,  as  well  as  iu  artificial  cultures.     It  is  the  cause  of  actinomy- 
osis,  a  disease  which  occurs  in  man  as  well  as  among  cattle,  swine,  and 
tiorses,  and  which  is  characterized  by  a  progressively  advancing  inflam- 
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mation  that   produces  in  part  granulations  'and  connective  tissue,  in 

part    pus.     The  botanical  position  of  tho  fungus  is  still  in  dispute. 

Many  classify  it  among  the  thread-fungi.     It  seems  to  be  more  comet, 

however,  to  place  it  among  > 

j><>fi/>n")j'h"ns    bacteria*     Bo- 

>tr  >m  olifltriflcq  it  in  tho  group 

cladofhri.r. 

Areas    which    the    fungus 


PlO,  i'.;.    Actinomyces  tmtninlt.    Tt-uacd  prepaaSfcM).    Slngnldi*!  *Od»ainrtei». 

Fm.  «C.-  Bectloa  rn>m  a  tucuruc  affect**!  Willi  :  uiuta-ninatDtO 

on  kernel  «.r  gland ;  h.  cellular  iwrtu 

kfflol  uui-U  .  f.  uiui**  :u..  tissue  wlih  l'<l>->l-reMcls.    If  agulfled  S©  <T 


forms  in  the  tissues  were  lung  ago  observed  1<  beck  and  Lebert, 

but  their  significance  was  do!  rightly  into  i  The  obeen 

Hahn,  supplemented  by  the  i-  !  of  Bollinger  and  Harz,  nr*t 

led  to  a  correct  interpretation  of  the  ray-fungus  occurring  in  domestic 

animals.     Then  Israel  found  a  similar  fungus  in  man,  and  1 

after  gave  his  opinion  in  favor  of  the  identity  of  actiuomyces  of  cattle 

with  the  fungus  discovered  in  human  beit^  rael. 

According  to  the  investigations  of  Bostrdm,  the  aetinoi 
tinguished  from  the  bacilli  by  the  fact  that  in  cultures  uu  beef  a  blood- 
serum  and  on  agar-agar,  it  forms  b  I       threads  of  the 

cultures  are  partly  straight,  party  waw,  sometime*  also  twisted  lik.'* 
screw.  They  break  up  bj  transverse  division  into  short  rods  and  eocene- 
like  forms  that  grow  d  Into  threads  under  suitable 

Within  the  human  ami  animal  organisms  the  fangm  apjmars  in  areas 
which  may  l>e  in  the  form  of  little  nannies  ible  with 

the  naked  eye,  or  in  that  of  spherules  as  larj 

The  foci  may  be  colorless  and  translucent,  or  white  and  opaque,  some* 
times  yellow,  sometimes  brown,  sometimes  gr-  viab- 

i  in  color.     Of  the  smaller  ones,  quite  a  number 
mat  of  fine  threads,  some  of  them  branching,  others  st  r  wary  or 

coiled-up. 

Most  of  the  grannies  contain,  more.  culiar  club-sl 

(Fig.  461)  that  constitute  the  termination  oi  thethn  1  if  \ 

rluli-sliaped  forms  are  present  in  large  numbers,  as  is  usualh 
in  the  larj  they  have  a  radiated  arranges  |  and 

lend  a  ray-like  appearance  to  the  fungus  colony.     Occasionally    I 
develop  band-  and  fan-like  forms  on  the  ends  of  the  threa 
iug  to  Bostrdm,  all  these  peculiar  forms  result  from  a  sw 
membrane  of  the  fungus  threads,  and  are  to  be  n  carded  as  retrogressive 
forms  that  appear  upon  the  exhaustion  of  the  nutrient  material. 

The  aotinomyces  is  usnally  taken  up  with  the  food  or  with  the  re- 
spired air,  and  finds  its  first  development  oft.-n  in  the  cavity  of  the 
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mouth.  Since  the  threads  and  nodules  of  the  aotinomyces  in  niany 
respects  correspond  exactly  with  the  form  of  fungus  called  ieptothrix, 
and,  moreover,  since  the  childlike  swellings  also  occur  cm  the  ends  uf  the 
threads  of  the  latter  (Israel),  it  is  difficult  to  determine  the  presence  of 
the  actinomyces  in  the  cant;  of  the  mouth,  in  which  situation,  more- 
over, it  seems  not  to  form  the  characteristic  nodules.  It  has  been  im- 
possible op  to  the  present  time  to  detect  the  organism  outside  thn 
human  body-  But  it  must  be  remarked  that  often  ht tie  bits  of  somn 
higher  plants — the  beard  of  grain,  a  splinter  o!  wood    have  been  found 

in  tht1!  pus  from   an  actinomyces  focus,  and  that  swallowing    parts   oJ 
plants  -  a  spike  of  grain  (Bertha) — or  tin-  contamination  d  wounds  with 
table  materia!,  preceded  actinomycosis  in  some  cases i  so  that  it  is 
probable  that  the  fungus  occurs  upon  higher  plants  and  upon  wood. 
If  the  ray-fungus  succeeds  in  settling  in  a  tissue  it  calls  forth  an  in- 
flammation in  its  surroundings.    While  the  germ  that  has  penetrated 
the  tissu»<  develops  a  mycelium  and  a  fungus-kernel  (Fig.  462,  a,  and 
Fig.  468,  a),  a  nodular  inflammatory  focus  forms  in  its  surroundings, 
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Fio.  4H3.— Artlnomyeosfo  of  thp  lung.    (Alcohol ;   cannlne;   Gram's  method.)    a,  FungiM-ki-nu-1  or 
ind;  xi-kIiiI*1:  e.  flhrouN  tlasiit';  d,  alveoli  Mllt-a  with  large  and  mall  o&Ua;  .,  bront-lriolus 

\Mih  ivllulur-lnllllniU^l  wall;  f,  anal  In  rite  n«'ij.'bi«.iti>«Hi  i»i  the  bmochua,  <  ;  o,  alveoli  nil«sl 

i.nn^H' .-»■  Hksuh;   h,  i.-i  ,tir  .■<-.  '  tv«<  -ii^u.-  hj  peri>laBUI  III  ill  vv.  ill  :   I,  bloOd-VCawtl  OtMtB  JOBgi 
I ,  i  il< .« - 1-  |  HMll  i  '  tJit>  tuUumed  arva.     Magullltil  4o  dlamutere. 


and  this  focus  consists  at  first  of  small,  round  cells  (Fig.  469,  h,  c,  and 
Fig.  468.  (>K  but  later  may  also  contain  epithelioid  cells  and  slant  cells. 
The  fungus-kernels  may  multiply  in  the  interior  of  a  nodule  and  give 
rise  to  an  enlargement  of  the  latter,  and  it  very  often  happens  that  cellu- 
lar nodules  the  size  of  a  pea  and  larger  contain  a  large  nuinlter  of  fundus 
foci,  which  are  usually  situated  around  the  periphery.    At  the  same  time 
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new  fungus  foci,  and  consequently  new  cellular  foci,  may  appear  in  the 

DfiighborlioocL     The  further  spread  of  tin*  infection  tuk 

of  small  rods  and   threads,   which    piohahly    Weak   off   fr«nu    the  larger 

masses  and  are  observed  parth   free  ju  the  tissue,  partlj    ind.,- 

cells. 

Larger  nodules   ofteu   Undergo    ju   tim.     in    the  middle  a   parakat 
melting  down,  and  so  leal  to  the  formation  i  f  small  a 
may  join  together  to  form  large  pus-cavities  or  MfttIA         i     khe  u**tgfe- 
bornood  <»f  the  cellular  foci  (Fig.  4^'.\)  a  lively  / 
quickly  develops,  and  this  Leeds  to  the  formatia 
voung  granulation  tissue,  which  subsequently  becomes  eo 
If  the  connective  hyperplasia  attains  ver 

tioiis  it    leads  t<<  inittnn/itui  (Fijj;.  4«»'i',  often   also  t.»  •  nln 

tissue.     The  hvperplesia  maa  finally  penetrate  into  the  mall 
and  supplant  these,  and  the  fuu^i  are  probabl\  di  ati 
If  tin-  hyperplasia  gent  the  upper  hand  a  nod u hi 
tissue  (Fig.  464,  a)  ensues  in  the  course  ol  :»1  in 

cattifl  it  can  reach  tli e  size  of  a  man's  fist,  and   \> 
exceed  this  size.     The  tumor  consists  partly  of  dense 

1'[\  of  granulation  tissue,  partly  of  a  tissue  in  a 
letweerj  mess,  end  always  contains  small  oellularfoi 
formed  bi  disintegration)   with  fungus-kernels,  of  i  e  alreadj 

described,  Iviug  in  the  purulent  contents.     When  tin  -  develop 

in  the  interior  of  the  jaw-bone  en  active  new  bone-formation  takes 
simultaneously  at  the  periphery  (Fig.  464,  "). 

If  the  destruction  of  tissue  and  pus-produetion  predominate 
hyperplasia  there  result  more  or  less  extensive  sim  >  and 

branching  fistulous  tracts  anastomosing  with  one  another.      I 
oonsisi  of  granulations  and  hyperplastic  oonneotivt  and 

there  contain  rungui  foci.     The  clumps  of  fungi  n  parti  all  > 

calcified. 

in  cattle  the  ]>rocess  is  situ:<'  in  the  km 

the  upper  jaw  (Fig.  464,  a),  in  the  tongue,  in  the  tht  in  tb* 

i  the  03»  phagus,  in  the  stomach,  in  the  intestinal  wall,  i 
skin,  in  the  fang,  and  in  the  ■uboutaneOIIS  and  intermuscular  come 
tissues.     It  i  to  the  fonnatiot  less  extensive  nodular 

tuiimrs  of  lie  character  descrihed,  and  was  formerly  given  various  names, 
inch  as  i  ooma,  bose-cancer,  I-  ine^uberculoeis,  al* 

Wooden  tongue,  tobereuloeis  of  the  tongue,  lymphoma,  fibroma* 
nodules,  etc     tn  man  the  infection,  s<>  far  as  is  known,  may  s 
:in\  oi  ill"  following  localities:  the  mouth,  the  fauces,  the  o> 
the  stomach,  the  in1  the  lungs,  <>r  s<>: 

injury.    In  the  first-named  locality  the  hrvaai< 
i*t in  -  start  from  carious  teeth  (cavities  i 

injury  to  the  soft  parts  of  t 

upon  the  neighboi  nay  finally 

t..  Ins  face  and  the  hairy  portions  «»f  the  bead,  as  w.-ll  as  upon 
it.  the  nape  of  the  neck,  the  hack.  and  the  hi- 
Where  the  process  appears  for  the  first  time  stake  plan* 

that  SUlieeqUi  and    ui\e    r 

the  latter  is  the  case,  pus  is  formed  that   is        m«time*  t  >  1   and 

sometimes  mote  stringy,  and  contains  the  characteristic  grannies. 

ternalh  I  racts   ar  d,    wl 

either  close  again  or  continue  to  give  off  . 
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Accompanying  the  foci  of  suppuration,  which  are  sometimes  small, 
sometimes  very  extensive,  there  is  formed  constantly  also  more  or  less 
granulation  tissue,  which  at  times  may  be  very  abundant.  In  conse- 
quence of  fatty  degeneration  and  disintegration  of  its  elements  the 
granulation  tissue  often  becomes  partially  whitish  or  yellowish  or  wd- 
dish-white  in  color,  and  permeates  the  morbid  tissue  in  an  irregular 
manner.  In  other  portions  it  returns  to  a  development  of  connect ivo 
tissue,  especially  in  places  where  the  process  does  not  spread  any 
farther. 

By  this  development  of  connective  tissue  a  local  healing  of  the  proe- 
s  may  take  place,  leaving  behind  a  cicatricial  induration.  But 
ually  in  other  places  the  process  makes  further  progress,  and  under 
certain  circumstances  may  lead  to  very  extensive  destruction.  If  it 
should  encroach  upon  the  bones  of  the  spinal  column  or  of  the  breast- 
wall  these  become  roughened 
1 1 1  r oug  h  su  perfici  al  caries .  I  u  rare 
cases  the  jaw-l>one  may  be  attacked 
from  the  inside,  as  from  an  alveo- 
lus, and  so  undergo  destruction. 
The  process  may  spread  inward 
from  the  base  of  the  skull  into  the 
interior  of  the  skull,  and  lead  to 
actinomycotic  meningitis  and  en- 

halitis. 

In  primary  infection  of  the  re- 
spiratory apparatus  the  process 
takes  the  form  of  bronchopueu- 
monic  inflammations  which  are 
characterized  by  the  formation  of 
nodules  (Fig.  463,  h)r  and  the  lat- 
ter, at  ill  Mlly  stage,  assume  a 
rellowish-white  color  in  their  cen- 
portions.  Here  also  cavities 
jay  be  formed  by  disintegration  of 

lie  inflammatory  foci,  and  the  contents  of  these  will  be  found  to  consist 
of  fluid,  pus-corpuscles,  fatty  detritus,  fatty  globular  granules,  disinte- 
grated red  corpuscles,  and  masses  of  actinomyces.     The  tissue  lying  be- 
D  the  mycotic  foci  becomes  to  a  greater  or  less  extent  affected  with 
inflammatory  thickening  and  induration  (Fig.  4(33,  c),  and  may  change 
etive-tissue  hyperplasia  to  a  callous  slate-gray  or  gray-and- 
white-colored  mass  which  is  devoid  of  air  and  later  contracts.     In  this 
ray  the  larger  part  of  the  lung  may  become  changed  into  a  mass  of  con- 
I  tissue. 

The  process  sooner  or  later  spreads  from  the  lung  to  the  visceral 
pleura,  and  thence  to  the  costal  pleura  or  over  to  the  pericardium.  In 
ansequence  of  this,  inflammatory  exudations,  as  well  as  proliferative 
processes,  take  place  at  the  locations  mentioned,  and  lead  to  adhesions 
etweeu  opposite  surfaces  of  the  pleura  and  of  the  pericardium.  The 
cellular  infiltration,  as  well  as  the  pus-formation  and  the  fatty  degenera- 
tinti  and  disintegration  of  the  granulation  tissue,  may  extend  between 
the  ribs  to  the  outside  from  the  costal  pleura,  and  spread  in  the  contig- 

E  parts,  in  the  connective  tissue  and  muscles,  and  finally  break 
it  different  points  externally.  From  the  inside  of  the  lung 
lly  rupture  takes  place  into  the  mediastinum  and  pericardium, 


Pia.  464.— Frontal  action  Uimujrli  OM  nose  and 
Opper  jmv  of  a  am  ufTeru-1  with  actinomycotic  tn 
U\r  form  of  n  tumor,  a.  Nodule  i-onslstlnu  of  «m- 
MOttl  i'  tissue,  bone,  and  small  purulent  tocL  im-> 
quarter  natural  size. 
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:iud  fnially  into  tln>  lioart.     Under  Bartais  circumstaneea  rapture  Ui« 
piece  through  the  diaphragm  iuto  the  ebdomiual  cavity  ,  < 
spreadi  from  litdiind  the  URjdi.-uHtiuuTii  Into  the  reta  -peritoneal  eoanav 
tive  tissue. 

Tlie  secondary  areas  of  destruction  aitoated  (.ut-i«i 
asHiiino  perfeotlj  cqloeaal  proportion*,  ahnroni  in  tin'  lutig  the  proem 
may  spread  only  to  a  limited  extent  and  then  cicatrize.     At    i     I 
purulent  softening  predominates,  at  another  the  formation  of  granula- 
tions and  indurations. 

Actinomycosis  originating   in  the   intestinal  tract  1>egiua  with  tns 
formation  of  plaque-shaped,  whitish  patches  of  the fungUJ    (in;.- 
of  nodular  muooua  and  eubmucoufl  foci  (Zemann)  containing  the  fungus 
elements  and  leading  to  nlrcratiou  l>y  undergoing  necrosis.     '1 
ess  spreads  from  the  intestine  to  the  peritoneum  and  the  ivtr"j*-ritoDad 
Connective  tissue,  as  well  as  to  kbe  organs  adjaeent  lo  tlio  original  *mu 
oi  disease — e.g.,  the  liver.     It  finally  breaks  through  the  wall 
alidomen  to  the  antaide.     Where  the  actinomycea 
inflammatory  foci  of  hyperplasia  are  formed.     If  fatal  masse*  g» ■: 
the  tissues  by  a  rupture  of  the  intestine,  b ml  ultscesses  are  l< 

Metaxtaxts  may  occur  in  the  course  of  the  local  , 
take  place  l>y  direct  rupture  of  the  fungus-growth  into  the  hhwMl-rtieu, 
although  this  is   rather  unusual.     From   the  iutest;  Iwt 

metastases  result;  from  the  lung  there  result  *kiu,  muscle,  booe,  t»rain, 
intestinal,  and  kidney  metastases.     The  llielnetttio  nodules  behave  lik» 
the  primary  foci.     In  rare  cases  primary  foci  of  actmomjeea  or* 
the  internal  organs — e.g.,  in  the  brain  (Bollinger)— with'  twing 

able  to  discover  any  portal  of  entrance. 

Johne,  PouUck,  Boetrom,  Wolff,  and  Israel  hai  •  ula- 

tion  experiments  upon  animals,  ami  several  of  then,  i 

Wolff,  and  Israel)  have  obtained  positive  results,  accoi  their 

statements.     Wolff  and  Israel,  by  the  inoculation  of  rabbit  linea* 

pigs,  obtained  in  almost  all  eases  a  characteristic  morbid  . 
with  inflammatory  foci  containing  the  fungus-maaaes.     They  also 
Beaded  in  cultivating  upon  agar-agar  the  fungus  which  they  had 
from  the  tumors. 


id  tata 


A  few  years  ago  Eppi  tiger1  found  a  flsBiou-fungus  in  the  pus  of  an  old  bra  I 
which  led  to  death  by  iiieni uuitie.     The  fungus  is  to  be  classed  with  the  polymorphs** 
bacteria.     Eppinger  called  it  cladothrix  asteroides,  and  detenu ii 
by  cultivation  and  inoculation  upon  animals.    The  disease  caus*  'uncus  am? 

be  called  pseudotuberculosis  c ladoth He hica,  Inasmuch  as  there  existed  iu  the  tutp 
and  bronchial  glaiuls  of  the  Individuals  so  aSc  ure*  similar  to  thmw  which  aft 

observed  in  tuberculosis,  and  also  since  a  disease  suggest!  v»-  of  tab  -relapse  la 

guinea-pigs  and  rabbits  on  inoculation. 

Buchholtz'  saw  in  a  lung  which  was  infiltrated  with  the  products  of  a  pnsronata. 
ileb  contained  a  large  cavity  with  ragged  wall*,  tbfl.  diseased  lm 
crowded  with  tine,  branched,  and  many  times  1  sttinntby 

GtMi  He  considers  the  fungutt,  win  as  a  paiasajaoli 

streptothrix. 

Accord]  iker"  and  Hertwig,*  there  •   in  hogs  a  ray-fungus 

always  situated  in  the  muscles,  esp<>  .*  dts* 

phragm  and  abdomen.     It  causes  a  degeneration  of  the  tnuscle-fibnw  of  the  surroubdlag 


1  "  Teber  eine  nene  pathogene  Cladothrix  und  eine  dun  h  »ie  herrorgerofene 
tuberculosis/1  Beitrttgt  rar  ;»r 

bet  menschinpathogene  v- 
iflf   ifikroakapie  und 
'Arehivf.  tcissenscA.  it.  prak    Thitrhttik  ,  xii.,  1080. 
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neighlxTho.nl,  and  hyperplasia  of  the  connective  tissue,    Th«<  masses  offun^i  tr 

god  radially,  forming  club  shapes.  They  readily  undergo  calcification  and  dam 
white  pointt  in  ih<-  Bean. 
According  to  the  investigations  of  Kanthack,1  Boyce,1  and  Vincent,3  It  li  very  prob- 
able that  the  affection  known  a.s  Madura  disease,  t  Madura  foot,  or  mycetoma, 
observed  in  India,  represents  a  disease  caused  by  a  poly  tnotphoua  Baaion-lungus  Dearly 
related  to  acti  nomyoee  ami  called  by  Vineem  atrepfotartx  Jtauurs  The  dlseaet  const  eta 
of  a  gradual  swelling  of  one  of  the  extremities,  caused  by  nodular  deposits  which  turn  into 

absoesws  and  fistulous  tracts,  and  which,  on  pressure,  empty  peculiar  brown  orMurk  hsh- 

IrufoS-likc  granules.  The  granules  contain  the  fungus.  Kantback  even  n 
the  fungas  as  identical  with  n« ■(  imony Ot »  ,  but  the  investigations  of  Vincent  and  Boyce 
do  not  agree  with  this  assumption.  According  to  Boyce,  the  strep/at/iru  Miadmta  tonus 
two  vartetiee:  a  white  one  with  white  d}ebotomousry  dividing  threads,  and  i  black  one 
with  branching  pigmented  threads.  Formerly  it  waa aaBumed  that  the  Madura  disease 
was  caii-^d  iv  a  ilneail-fungus.  the  CAwajpAe  Coriart,*  but  there  are  no  convincing  in- 
vestigations to  support  'ins  assumption. 

:;  183,  In  atltlitkm  to  those  which  havo  already  been  desoribftd  there 
large  number  of  bacilli  which  are  pathogenic  lor  animals  and 
which  at  the  dame  time  may  be  the  eftQSfl  of  infectious  diseases  in  the 
human  being.  The  most  important  animal  diseases  that  owe  their  origin 
to  bacilli  an  blackleg,  or  the  Symptomatic  anthrax  of  cattle,  swine-ery- 
sipelas, b  urine-plague,  cattle-plague,  and  chicken-cholera. 

The  bacillus  of  blackleg  or  symptomatic  anthrax  (bacteria  du  charbon  symp- 
tomatique)  is  a  staff  from.'}  to  5  u  long  and  from  0.6  to  0.6  <<  thick,  with  rounded  ends,  and 
sometimes  possessing  independent  motion.  According  to  the  investigations  of  Bol- 
linger. Feser,  Arloing,  Cornevin,  Thomas,  and  others,  it  occurs  constant  I v  In  blackleg. 

Blackleg  occurs  especially  in  young  Cattle  and  lambs,  ami  I  ily  in  two  days 

to  death.  Anatomically  it  is  characterized  by  a  tumor-like  swelling  of  the  skin,  caused 
by  the  exudation  of  a  bloody  senuis  fluid  in  the  subcutaneous  and  intermuscular  and 
muscular  connective  tissues,  as  well  aa  by  the  evolution  of  gas  In  the  affected  portion. 
Bacilli  are  found  in  the  region  of  the  exudation  and  gas-production,  as  well  ns  in  the 
spleen  and  liver.     They  are  not  stained  by  Gram's  method. 

According  to  Arloing,  Cornevin,  and  Thomas,  the  bacilli  may  be  Cultivated  by  ex- 
clusion of  oxygen  in  chlcken*broth  to  which  a  small  amount  of  glycerin  ami  sulphate  of 
irou  is  added.  Kitasuto  und  Km.  cultivated  them  in  guinea-pig  broth,  agar,  ami  gelatin 
by  excluding  oxygen.  They  grow  beat  at  from  '■>'■  to  88  ( '.,  atid  form  spores  in  the  middle 
or  towanl  the  ends  of  the  rode,  the  latter  becoming  somewhat  swollen  at  the  point  where 

the  spores  form..    Addition  of  sugar  or  glycerin  to  the  nutrient  medium  accelerate!  the 

growth.  If  emtio  or  sheep  are  inoculated  with  bacilli  which  are  attenuated  by  heat  it 
is  possible  to  give  them  immunity  from  the  virulent  bacilli.  The  following  animals  are 
susceptible  to  the  bacilli  of  symptomatic  anthrax  s  cattle,  sheep,  goats,  rabbits,  guinea- 
pigs,  hogs,  dogs,  cats,  chickens.  Black  rata  enjoy  immunity.  Horses  and  asses  assume 
au  Intermediate  place. 

If  guinea-pigs  are  Inoculated  with  virulent  material— for  example,  with  the  dried 
f  the  muscle  of  cattle  that  have  died  of  blackleg— there  very  quickly  appeals  a 
rapidly  Spreading  swelling  which  starts  at  the  seat  of  inoculation,  and  is  caused  by  an 
infiltration  of  the  tissue  with  bloody  u>dematoUf  fluid.  The  bacilli  spread  extraordi- 
narily quickly,  especially  in  the  subcutaneous  and  intermuscular  tissues,  and  they  also 
penetrate  into  the  muscles.  They  cause  severe  lesions  of  the  vessels,  leading  to  hemor- 
rhage and  to  the  exudation  of  a  serous  fluid  ■  after  a  lime  an  abundant  ernigran 

also  takes  place.  Guinea-pigs  usually  die  on  the  second  or  third  day  after 
the  swelling  has  spread  out  over  a  portion  of  the  body.  The  blood  usually  remains  free 
from  bacilli.     Spores  are  not  formed  in  the  living  body.* 

"'Madura  Disease  and  Actinomyces,"  Journal  o/PaAoIeay«  i.,  1802. 

,ul  ilstence  of  more  than  one  Fungus  in  Madura  Disease,"  Philoa.  Trans., 

vol.  clxxxv.,  1802;  and  Hyg.  Bundseaov,  I80t 

*♦'  Etude  sur  la  parasite  du  pled  de  Madura,"  Anwil.  da  ITnat  Pqatoir,  1894. 

"  Mycetoma,  or  the  Fungus  Diseaae  of  India."  London,  1874;  Lewis  and 
Cunningham:  "Ths  Fungus  Disease  of  India,"  Calcutta,  1876;  Hirsch:  Ffroeov'i  ""■' 
ilirs'ft's  JtifireAberifM.  1876  and  1870. 

1  Literature  .  Arloing,  Comevln  et  Thomas :  M  Lecharbon  svuiptoiuatujue  du  bteuf." 
Paris,  1887;  Hess:  «  Der  Rauechbrand,"  Thlerm&l.  For*., No.  4,  1888;  KitaatJto:  uDet 


swine- ERYSIPELAS  AND   SWIKE-PLAGUB. 


The  bacilli  of  s wine-erysipelas  iL«th\i.  I.  ^-hueti)  tirr 

from  u.d  to  1  .8  fi  Jong.     At  lei  ijfceealu* 

n,  in  a  Brixton  peptone,  and  gelatin.  >n 

i  js<>ur  uiilk.     In  gelatin  poured  out  on  plates 
t,     In  stab-cultures  (Plate  I.,  Fig   -i  wli 

I    inoculation    like   ■  i  may  hr* 

■threads  in  cultures.     Qlistenittg  spherules  which 
garded  el  spores.     With  the  pure  cultures  swine-t-ry.sipelas  can  be  reproduced  tu  aoNt$- 
lible  hogB.      House-mice  ami  dovCS  die   In  from  tWO  U)   ;  ibuias,4u» 

their  bio*  I  bacilli. 

On  Inoculation  In  rabbits  an  erysipelas-like  inflammation  results,  which  leadeehftar 
.  «iih  fatal  termination,  or  to  • 
enji-y  Immunity. 

ordlngto  investigations  of  Pasteur  and  Thuillier,  which  9Wt  nirroboretas'  kf 
Schottolimi  and  Schuetz,  the  toxic  power  of  the  bacillus  fur  swine  decreases  by  W 

susceptible  li  dated  with  vaccine  nti  auui 

way  do  not  die  from  the  inoculation,  ami  I  ruks.: 

Swlne-erysipelas  occurs  especially  among  young  highly  >ho«x«a*r«M 

miiikui  breeds  are  entirely  or  nearly  I  tutu  t  .  trrised  bytnm 

i  h  by  the  sp]  ■  I  rod  s[»ots.  Inter  becoming  brou  neck,  br*a«t,iai 

abdomen.    At  times  intestinal  heinorrhi  lanhaifoi 

mills  die,  usually  in  a   lew  bOUTS  or  within  four  C  •  sy  shows  »  • 

...d  here  and  tin  mmr- 

factios  '    Hides  aud  ti] 

mesenteric  iymph-gianda,  bin  in  the  serous  uu 

The  bacilli  are  found  in  the  blood,  ;is 
and  kidney*,  where  they  also  lie  in  the  vessels.     Most  .'I  i hem  are  I 
them  are  inclosed  within  the  le 

The  bacillus  of  swine-plague  is  n  small  bacillus,  from  t  I  .ii£,  rourukd  ti 

da,  and  fur  the  most  part  etalnlnf  only  at  the  ends,    Jt  rratmbjee  the  bsclinaef 
chick-  it  various  anil 

as  the  cause  of  the  disease  known  in  Germany  as  Scbweineaeuche  or  v  <st  u 

ra  or  m  ii  i  :  .og-caolm. 

and  Denmark  as  epidemic  awine-diaesae.    Yet  it 
idemic  swine-diseases  of  the  different  c-uniri. - 
erysipelas)  are  identical  one  with  the  other. 

The  anatomical  aherstlons  In  epidemic swine^llssssa  nsr/nooerd 
•  if  the  infection,     In  are  found  muki] 

md  pleuritis.     Inte.stin.il  infection  lead*  to  hi 
oid   f|  .ire  accotni 

spondiim  i 

The  bacilli  it  gnat 

number*  In  the  blood.     Swine,  guinea-pigs,  rabbits,  and  mice  are  suae. 

•wis,  is  an  epidemic  disease  which  osswiel 
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CHICKEN-CHOLERA   AXB  DIPHTHERIA   OF   CALVES  523 

chickens.  The  bacillus  of  chicken-cholera  i.sa  small  bacillus  from  1 1«>  Lift  long.  often 
hat  constricted  in  the  middle.  It  wa.s  lirst  studied  by  PsiXOMitO,  and  then  by 
Toussaint,  Pasteur,  Rivolta,  bUrchlafava,  t  ell i ,  and  Kitt  The  disease  la  oharacb 
clinically  by  great  debility  and  stupor,  occasionally  als<»  by  diarrhea!  intestinal  dis- 
cbarges; anatomically  by  swelling  Ol  the  spleen  and  liver,  by  hemorrhages  and  ititLwn- 
tiona  of  the  intestines,  frequently  also  by  pleuritli  and  pericarditis. 

The  bacilli  are  found  in  thfl  blood,  and  oonssqaantij  alio  in  the  capillaries  of  the 
•ious  tissues.  They  may  be  cultivated  go  nutrient  gelatin,  on  blood-serum*  and  in 
neutralized  bonillon,  as  well  as  on  potatoes,  and  they  form  whitish  colonies.  By  in- 
ocuhtting  OI  fffAXPg  chickens  with  the  bacilli  typical  chicken-cholera  can  he  produced. 
urows,  pheasants,  rabbits,  and  mice  are  susceptible  to  the  bacilli.  In 
sheep,  horses,  and  anlnea-pigi  a  local  abscess  at  the  sea]  of  Inoculation  Ban  be  obtained.1 
the  rlew  ol  Voge*,1  the  German  epidemic  swine-disease,  rabbit  septi- 
cemia, Wildseuobe  (deer-diooaec),  BttSelaeuche,  chicken-  and  dnek-oholera,  the  Amei 
swine-disease,  swine-fever  and  rrettohenaeache  (ferrei  disease),  are  all  earned  by  the 
eame  disease-producer — the  bacterium  of  hemorrhagic  septicaemia,  and  are  one  and 
the  eame  disease,  to  which  he  and  Hueppe  gire  the  nai 

The  bacillus  diphtheria  columbarum  is  a  small,  slender  bacillus  which  LOffltt 
isolated  from  the  exudate  of  a  pigeon  dead  of  diphtheria.     It  I  ■  the  cause  of 

pigeon-diphtheria,  a  disease  resembling  human  diphtheria.  L< drier  was  able  t->  repro- 
duce the  disease  in  pigeons,  but  not  in  chickens,  by  inoculating  pure  cultures  Into  the 
i  is  membrane  of  the  mouth.  Mice  died  about  five  days  aster  [not .-illation,  and  the 
icilli  were  found  in  the  bluud-1.  II  the  OtgaSS. 

cording  to  Lttffier  ffcc),  aboetfhtsiaaiso  found  in  the  diphtheria  of  calves;  but 
i  In  cultivating  it  pure  or  in  proving  its  pathogenic  significance. 
■htheria,  of  Jo  tola  and  diphtheria  ft/  calves  are  etiologically  different  from  the 
.-  u  beings, 
Besides  the  above,  there  are  many  bacilli  which  have  been  described  as  the  cause  of 
seases  occurring  among  animals.  Thus,  for  example,  according  to  Horlich,"  and 
Kiiderleii,1  the  frequently  oeoarring  pysbmej^iMi  of  rattle  is  caused  by  a  taedfcts.  Like- 
wise, according  to  Nocurd.'  the  worm-disease  of  the  ox.  which  formerly  occurred  fre- 
quently in  France,  and.  according  to  Oreste  and  Arnianni,1,  sad  TOO  Uatz,1"  the  plague 

nrring  among  the  Italian  buffalo,  known  as  the  barbone  dei  bttfali,  are  ca< 
baci  litis  (considered  by  Vi  »ges  to  be  the  bactcri  urn  of  hemorrhagic  aeptlosjmla).  Accord i  n- 
to  Bang,"  bacilli  should  be  considered  the  cause  of  the  epidemic-like  abortion  of  cows. 
Siegel  and  Busemua  Vl  have  described  a  bacillus  as  the  cause  of  fnot-and-mouth  disease, 
but  according  to  C.  Fraiikel  '"  its  pathogenic  character  remains  to  be  proven.  Whether  ft 
nicro-orgiitiistn  described  by  Babes  audi  Proeau  can  be  looked  upon  as  the  cauBe  of  foot- 
d-nuuith  disease,  is  not  at  the  present  time  determined. 

'Literature:  (Jamalcia:  "Aetb  !  lluhm-n  holern,"  Centralbl.  f.  Bakt.,  It., 

Kitt:   "Gefltbrelcholera,"  Centralbl.  f.    JJtikt.,  i.,  1887,  and   Deutsche  Zeitach  f. 
\itrmefl.,   xiii..  1888;  Pasteur:    Compt   rind,,   x<\.   1880;    W'ertheim:  "Cholera  B 
urn."  Arrkio  f.  exper.  Path.,  W  I3d.,  1880;  Zttrn:   MDli   Krankheitsn  dee  Ila 
Weimar.  IS 
M  Krit.  Siudien  u.  experim,  Untereuch.  uher  die  Bakt.  d.  himorrhag.  Septlfcttmle 
und  die  dutch  sie  bewlrkh  Q  Kiaukheilsformen,"  Zttttchr.f.  ll;/<j ..  xx 
iMittheit  a.  d.  k.  OsnuidAeiteantte,  ii. 

•  BsbSf  and  Pascarin:    "  Lnte-rsuch.  iiber  die  Inphthei  ie  der  Tauben,"  Zeitachr.   f. 
Hyj  .  vi  ii  .  L800, 

'Es&er:  "1st  die  Diphtheric  des  Menschen  auf  Kiilber  ubertragbar? n    Woriaohr.  d. 
Mel,  vi..  p.  Wtithell  a,  d.  ft.  QemKdheitmmte,  183*;  Pata:  FortacltrUt*  &, 

M-  i    r.,p.  i- 

* "  Die  Pyelonephritis  bscillosa  des  Riudes,"  Alonatsrh,  f.  proH,  Thierhc'dk.,  ti..  ref. 
Centralbl.  f.  Bakt .  X. 

•"Primare  [nfectibse  Pyelonephritis  balm Rlnde,"  D,  Ze'dachv.f.  Thiermed.y  xvii., 
1801,  ref.  Centralbl.  f.  Bakt.  x. 

-nr  la  maladie  des  bCBUfs  tie  la  Guadeloupe  connue  sous  le  noXB  de  Farcin," 
Ann.  de  ii..  1888. 

'"stud;1  ••  entormo  ol  barbone  del  bafali,"  ref.  I  Bakt.,  ii.,  1B87. 

'•"DieBarboneaTankhelt."!),  Zednchr,  f.  Thiermed.,  xxii. 
"u  des  seuchenhaften  Verwertens."  Zeitachr.  f.  Thiermed.,  i..  1887. 

theltserreger  der  Mund-  und  Klauenseocb 
,,uDer  SiegePsche  Bacillus,"  Ryglen.  RundeehoM,  vii.,  1897 

.    tiologie  der  .Maul-  und  Klauenseuche."  I  '    l:,ikt..  xxl.,  1807. 
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SPIRILLUM    AND   BFDZOOHAfiTI. 


Fm.    W>.    Spirillum   live 

■  r  if|/u/-r,  h,  unil  MWrtf- 
ll/»ll   n  ij  fn'tM 

a     r<.|.  I     infusJon    <>f     Bwly 
<h<>l'i  in;..     Drown 

fmui     h     ilrlti)     |iM-(utniii<ii> 
treated   Willi   glutton 
MKgQifledOCUdkmeUffv. 


The  Sj,:,iiio  and  the  Morbid  P  •rm. 

^  1*4.  Tim  spirilla  or  spirillaceo*  or  spirobacteria  are  divided  into 
two  genera,  one  df  them  called  Spirillum,  the 

authorities  recognize  a  third  variety,  \i/„,  that  of  cifnin. 

The  genus  Spirillum  is  characterized  b>  tlie  formation 
shallow  .spirals,  which  sometimes  have  flagella  and  p 

tiou.     \Vav\  staves  are  also  culled  Vibrion**  by 
^    ^        r     r\       maiiv  authors. 
1     **      r      *  Spirillum  si  vet:  ,■'/"  iI'V-  U*o 

"    £  *  staves  fn mi  6  t<<  16   '  long  an. I  :'r 

"V^  »)  thick,  simply  bent  or  having  a  shallow 

mow  theinselv. m  l>v    BSSBfl    of   I   fsgellum. 

spirillum  ocean  in  water  fr.mi  swami**,  in  faces, 
uiid  iu  slime  from  the  teeth 

Spirillum  sive  pftri  form  thin  flu 

from  11   t-»  28    '  Long,  win  tl  four  wary 

bands.    It  ocean  iu  -rHgnniri  tlm 

Spirillum  f<  »»■<    has   tin  tn  3  to 

long,  very  thin,  with  from  two  to  rive  spiral  turn*. 

Smrmum  unduh  (Fig.  465,  ")  is  a  tl  • 
thick  and  from  8  to  12  -  long,  bearing  "ti  Lm  and  ■  fiapeHaa  and 

having  from  one  and  a  half  to  tin •  tt  occurs  in  \anoua  putre- 

fying fluids  ami  executes  rapid  twisting  and  'luting  mot&Ofl 

SpiriUum  vohtiant  possesses  threads  1.6  oi  S  •  thick  and  horn  25  to 

:'.n      long,  with  from  two  and  a  hulf  to  three  and  a  half  turns,  bearing  ■ 
tiagellum  at  both  ends. 

The  ipet lea  SpirochaUte  (Fig.  A  on& 

sharply  turned  spirals. 

dptroc&oMtc  plicat\U$  forms  threads  from  100  to  225      I     .  fiw 

and  e|.»selv  turned.      It  is  very  abundant  in  water  from  marahesi  and 
gnttaia,  and  axeOOtoO  very  rapid  iii-\eiii.  : 

Spirocha&U  buccalit  Bive  deuiicola  is  from  10  to  d  at 

both  ends,  and  is  not  infrequently  observed  iu  ti 
cavities  of  the  mouth  and  nose  (of.  Fig.   176),     It  seems  to  hare  no 
pathogenic  Burnifioatioe. 

The  spirilla,  so  far  as  they  are  not  pathogenic,  are  lit  tl**  known,  a 
investigations  particular lv  as  to  their  lil 
an  present  in  large  uuml>ers  iu  the  oontenti  <>f  p i  i \  • 
ing  t.«  Prazmowski,  ajtir  ilium  runuln  causes  d< 
and  forms  spores  at  the  ends  of  the  spirilla.     Ac 
vibrio   which  in    nasal    slime    has    manifold    forms  of    . 

Bernard i  succeeded  in  cultivating  a  Spirillum,  called   lo   ! 
rubrum,  iu  the  different  ordinary  media.     In  bouillon  it 
of  from  forty-three  to  fifty  turns.     Short  .spirilla  execnl  mi 

but  long  spirilla,  on  the  contrary,  sluggish  motions,  o?  * 
motionless.     Colonies  iu  solid  media  are  at  first  pi  '  assume 

wanl  in  portions  not  in  contact  with  air 
of  old  ratten m  three  or  four  dull,  glistening  spots  . 
and   are  probably  to  be   interpreted  as   span  lturee  cont*. 
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spirilla,  of  this  kind  are  more  resistant  to  drying  than  others;  but  they 
are,  on  the  contrary,  very  easily  killed  by  heat. 

The  long  spirals  may  break  up  into  short  segments  possessing  only 
al>out  three-quarters  of  a  turn,  and  these  grow  out  in  length  and  again 
divide. 

Kitasato  and  Kutscher  have  also  succeeded  in  cultivating  spirilla. 


'b)    The  Pathogenic  Spirilla. 


|  185.  Spirillum  cholera?  Asiatics  (or  P&TW  cholera),  also  called 
fXWUnarbacilluB  {baciUe  uirgule  ckotlrigb*Blt  was  discovered  by  II.  Koch 
in  1884  and  recognized  as  the  cause  of  Asiatic  cholera  (Fig,  382).  It 
Conns  a  small,  comma-shaped,  curved  statf  from  0.8  t<>  2/*  long  (Fig. 
406). 

Cultures  of  the  cimlera-spirilla  are  obtained  upon  a  great  variety  of 
slightK  alkaline  media.  The  temperatures  favorable  for  their  growth 
afe  between  26  and  90  < '.  Between  lfi°  and  8°  C  they  are  still  capable 
of  puny  development. 

On  gelatin  plates  they  form  round,  rlat,  \  ellowifth  discs  which  liquefy 
the  gelatin  only  slowly.  With  low  magnifying  powers  they  appear  ir- 
regular in  outline,  and  the  surface  granular  or  grooved  and  rough;  it 
OOnyejfl  the  impression  as  if  the  surface  were  strewn  with  small  particles 
<>f  glass  (Koch).     By  the  liquefaction  of  the  gelatin  in  the  immediate 

•  neighborhood  a  fuuuel-slniped  cavity   is  formed,  and  the  colony  sinks 
down  finally  to  the  bottom  of  the  cavity. 
Stab-cultures  in  gelatin  hum  in  two  days  a  whitish  cord  correspond- 
ing to  the  line  of  inoculation  (Plate  L,  Fig.  3).    The  gelatin  becomes 
liquefied  immediately  around  the  line  of  inoculation.     The  canal  widens 

hout  upward  into  a  funnel  filled  with  liquefied  gelatin  below  and  with  air 
above.     The  widening  of  the  funnel  of   the  canal  of  inoculation  takes 
place  slowly,  so  that  its  edge  reaches  the  wall  of  the 
tube  only  after  five  OF  six  days  v      f        t      % 

On  potatoes  at  from  SO  to  86°  0.  the  spirilla 
fonn  light-Mown  cultures,  on  agar-agar  grayish- 
yellow  slimy  cultures.  They  grow,  moreover,  also 
in  bouillon,  blood-serum,  and  milk. 

They  do  not  increase  in  pure  water  (Bolton),  but 
do  80  in  water  that  is  contaminated  with  substances 
which  furnish  nutrient  material. 

The  cholera-spirilla  are  aerobic,  but  they  also  are 
able  to  grow  when  oxygen  is  cut  off.  According  to 
the  investigations  of  Hneppe,  cultivation  in  the  presence  of  a  paucity 
of  oxygen  increases  the  toxic  power  of  the  cultures;  but,  on  the  contrary, 
the  resisting  power  against  injurious  agents— e.g.,  against  acids  and 
similar  substances — is  diminished;  with  free  admission  of  oxygen  the 
reverse  takes  place.  Pfeiffer,  however,  found  that  young  cultures  cul- 
tivated in  oxygen  also  contained  poison.  The  spirilla  present  in  fresh 
dejecta  are  easy  to  kill  (Hueppe)  and  but  little  suited  for  infection, 
whereas  the  growth  of  the  spirilla  outside  the  body  increases  their  re- 

■  sistiug  power  against  the  stomach-juices,  ete.,  and  makes  them  more 
litable  for  the  infection  of  new  individuals.  They  are  readily  de- 
stroyed l>y  desiccation  in  free  air  (Guy on),  by  high  temperatures,  and 
by  boiling  for  a  short  time.     They  are  easily  supplanted  by  saprophytic 
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bacteria  when  the  nutrient  material  ami  the  temperature  are  note* 
tirely  suitable.     Iu  privy-soil  they  die  out  quickly,  accord  1 
They  are  readily  destroyed  In  acids,  i  carbnur 

acid.     According  to  the  observations  <>f  Koch,  thej  preserved 

in  weU-water  thirty  days,  in  sewage  seven  days,  ou  m<  u  three  or 

four  days.     Nieati  ami  Kietsch  found  them   alive  after  08*  daj« 

in  water  taken  from  the  harbor  of  Ifaraeill 

In  cultures  they  form  sometimes  short  rodi  more  or  lesa  i 

466)  and  often  hanging  together  in  twos,  sometimes  long  spirals. 

with  these  forms  there  also  occur  straight  staves,  and  sometimes  the 

majority  of  the  rods  that  are  present  show  the  < 

or  not  at  all.      In  fluid  media  to  which  oxygen  has  access  1 

ly  motility,  which  is  easily  seen  in  a  hanging  drop.     Add  to  the 

investigations  of  Loftier,  the  moti 

one  end. 

Whan  tlie  nutrient  material  is  1  to  a  esrtein  axi 

thm-forms  often  appear,  iu  which  the  roils  an*  les  shrti 

sometimes  swollen,  thus  causing  tham  to  present  ■  van»t\  of  forma. 
Globular  swelling,  as  well  as  uncolored  places  (in  wtaiued  preparat 
caused  by  degeneration,  have  often  been  erroneously  regarded  as 
noraenaof  fructiticatiou.     rormation  of  spores  has  not  boaa  nioiad     1- 
hydrochloric  or  snlpluiric  acid  is  added  to  cultures  of  the  cholera-! 
in  culture-media  containing  peptone,  the  cultures  assume  a  rose  or  Bur- 
gumb-ied  color,  due  to  the  formation  of  a  coloring-matter  <•  retL 

A  suitable  culture-medium  for  this  reaction  is  a  meat-infusion  containing 
petri ,  oc  a  one- per-cent  solution  (rendered  alkaline)  of  ]>eptone  con- 
taining one  per  cent  of  salt.     According  to  Kalkowski,  this  trnso- 

indoi  reaction. 

When  they  get  into  the  intestinal  tract  of  human  beings  the  spirilla 
develop  in  the  small  as  well  as  in  the  large  intestines,  so  far  aa  the}  ar* 
not  destrored  by  the  action  of  tin  juice  an  I  hindered  in 

their  development  by  other  influences.  Their  growth  IS  CoUowad  b>  an 
extensive  transudation  from  the  intestinal  muooos  mem1  I  tliat 

the  intestine  is  filled  with  a  fluid  resembling  meal-eon] 
which  flakes  of  des.  puimated  aud  slimy  epithelial  oil-  .ut. 

The  spirilla  are  always  present  in  large  nu miters  in  the  contents  of 
the  intestine,  and  are  also  found  in  the  lumiua  of  the  d  glands, 

and  they  may  penetrate  from  there  between  and  under  th"  «  I  ct'U«. 

In  fresh  cases  the   presence  of  the  spirilla   may   I  ustrated 

usually  bj  making  a  cover-glass  preparation  stained  with  methylene 
blue  or  with  fuchsiu.     The  fresh  d<  thing,  are 

suitable  for  the  examination,  since,  according  to  Koch's  tings, 

the  spirilla  can  multiply  for  a  whil  n  and 

rth.     In  old  cases  the  detection  01  the  spirilla  is  -  ueult. 

but  n.-\<  rtheless  succeeds  in  all  oases,  according  to  a  numl»er  of  ant 
and  is  attainable  most  surely   by   making  plate-cultures.     In  Ofdaf  t" 

itate  the  f  »f  the  cholera-Kpirilla  from  the  other  i 

bacteria,  Schottelins  recommends  the  mixing  of  t'  ta  with  double 

thearaonnl  of  meat-infusion  rendered  slightly  alkaline,  and  all 
mixture  to  remain  uncovered  at  a  temperature  of  from  .'50 
twelve  hours.     The  spirilla,  requiring  .relop  en- 

Lallj  --!•  the  surface,  and  i  d  thence  ■ 

cultures.  Ko,h  rn-niu mends  for  this  pnrpoae  a  eolation  of  peptone 
with  salt. 


THE   SI'IKILLUM    OF   ASIATIC   CHOLERA. 


The  proooDOQ  of  cholera-spirilla  in  the  intestines  excites  inflamma- 
tion! which  finds expreseion  at  the  start  is  reddening,  swelling,  trau.su- 
tion,  mucoid  degeneration  of  the  epithelinni,  and  desquamation;  snl>- 
[uently  also  in  hemorrhages,  fonastioa  <>f  sloughs,  sod  ulceration.    It 
is  char  d  constantly  Ik  a  more  or  less  abundant  cellular  infiltra- 

tion <>f  the  tisanes.  The  solitary  follicles  and  Peyer's  plaques  are 
Swollen  eveu  in  fresh  eases.  Death  may  take  place  in  a  few  hours  or  in 
from  006  to  three  days.  If  the  disease  lasts  longer  the  contents  of  the 
intestine  beoome  more  consistent  and  the  intestinal  mucous  membrane 
shows  ulcerative  changes, 

Veenrdiuu  to  present  experience,  the  spirilla  produce  poisonous  sub- 
stances which  cause  local  damage  in  the  mucous  memhraiie  of  the  ii  it 
tinal  canal,  phenomena  of  intoxication,  and  paralysis  of  the  vessels.      In 

tin  :id  kidneys  there  often  result  small  foci  of  degeneration]  and 

within  these  the  cells  of  the  glands  are  cloudy  or  fatty  and  affected  with 

hyaline  degeneration  or  necrosis.     Moreover,  the  kidneys  jety  oft 
show  cloudiness  caused  by  toxic  degeneration  of  the  epithelium;  also 
there  is  occasionally  swelling  of  the  cortex.     Frequently  there  are  abo 

In  tnoaOS  in  the  epie.irdiuui ;  in  the  later  stages  also  patches  of  necmsU 
in  the  mucous  membrane  of  the  vagina.  The  presence  of  the  spirilla  for 
a  long  time  in  tl  tines  may  he  followed  by  the  formation  of  ulcers. 

Eventually  they  are  crowded  out  by  the  putrefactive  haeteria  present  in 
the  intestines,  and  die  out.  A  new  intoxication,  not  dependent  upon 
Hie  original  spirilla,  may  result  from  absorption  of  the  products  of 
putrid  decomposition. 

According  to  Koch,  Nicati,  and  Rietsch,  the  cholera-bacilli  may  be 
contained  in  the  material  vomited.  Nicati,  llietsch,  Tissoni,  ami  Oat- 
tani  also  found  thein  in  the  ductus  eholedochus  ami  iu  the  gall-bladder. 
According  to  the  statement  of  these  authors,  the  spirilla  do  not  usually 
I  into  the  blood,  and  are  also  alwent  from  the  internal  organs;  never- 
theless, in  esses  of  severe  infection,  they  may  gain  access  to  all  parts  of 
the  body. 

Koch  detected  the  spirilla  in  a  tank  in  India  which  furnished  the 
inhabitants  with  their  entire  supply  of  water  for  drinking  and  other 
purposes  at  a  time  when  a  pari  of  the  inhabitants  were  sick  and  dying 

of  cholera.  Since  then  they  have  lieeu  often  detected  during  cholera 
epidemics  in  water-supplies. 

According  to  the  investigations  "f  Nicati,  Rietsoh,  van  Ermengein, 

and  Koch,  symptoms  resembling  cholera  can  be  produced  in  experi- 

mfeal  animals  by  the  introduction  of  cholera-spirilla  into  the  intestinal 

canal.     This   succeeds    when  cultures  are   introduced  directly   into  the 

duodemuu  or   small    intestines    (Nicati   and   Rietseh) ;  also   (Kooh)    by 

renderiug  the  gastric  juice  of  the  animals  (gniinea-pigs)  alkaline  with  a 
tive-per-cent.  solution  of  soda,  then  quieting  the  bowels  by  injecting  into 
the  abdominal   Cavity  1   o,C.  .  ,f   tincture  of  opium   to  every  200  gm<   of 

nreight  of  the  animal,  and  finally  introducing  one  or  several  drops  of  a 
pure  culture  into  the  stomach. 

Animals  Inoculated  in  this  way  die  with  severe  symptoms  of  collapse. 
The  *mall  intestines  are  found  to  l*e  tilled  with  a  wnten  ,  Qooculent  fluid 
containing    numbers   of  spirilla;   the    intestinal    mucous  >raue   is 

rsddened  and  swollen. 

Asiatic  cholera  is  endemic  in  Lower  Bengal,  and  never  entirely  dis- 
appears there.  Thence  it  spreads  at  times  over  India  and  over  a  Larger 
or  smaller  territory  of  the  earth  b\  transportation.     Since  the  spirilla 
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easily   perish  outside  the  hotly,   the  transportation  most  be 
mainly  by  persons  suffering  from  cholera.     Infection  probably  ooora 
exclusively  from  the  intestinal  canal  l>y  the  introdncti 
beverages  or  food  or  some  other  sulistanee  into  tie-  mouth.     Bol 
certain  that  the  introduction  of  cholera-spirilla  into  the  intestinal  canal 
is  not  always  followed  by  the  disease. 

Moreover  it  not  infrequently  happens  that  the  spirilla  increase  in 
the  intestines,  hut  cause  only  slight  changes,  *o  that  the  infodod 
son  suffers  no  severe  trouble,  and  the  diagnosis  can  be  made  <• 
detection  «>f  the  spirilla  iu  the  stool. 

If  the  cholera-spirilla  get  into  the  drinking-watir  or  water-en; 
general,  and  succeed  in  multiplying,  the  cholera  ma 
traordinary  rapidity  in  the  locality.     If,  on  the  Contrary, 
follows  hv  direct  or  indirect  contagion  from  one  person  so  boo 
Spread  takes  place  more  slowly,  since  it  is  ):• 
contact  with  the  nick  person  or  with  the  articles  nrmtwminsssil  tq  I 
latter.     The  period  of  incubation  lasts  one  or  two  «l.i 

In  the  intestines   of  oonval  according   b  igationaoi 

Kolle,  the  spirilla  may  continue  to  li\  •*  for  a  long  time  and  to  mul 
without  giving  rise  to  any  symptoms  that  point  to  their  ptoses* 
was  able  to  detect  them  in  a  number  of  cases  after  fro:  >  eigfa 

days,  Slid  in  some  esaSS  even  after  from  twenty   t 

Once  recovered  from  the  disease,  the  affected  individual  -  im* 

uiunity  for  a  certain  length  of  time.  This  immunity  is  to  l>e  SSSrBMi 
to  tlit>  presence  iu  the  body  of  bactericidal  substances;  and  b y  mem 
of  these  same  substances  it  is  possible  to  protect  the  body  agair 
attack  of  cholera.  In  those,  however,  who  have  already  contract 
disease,  this  protective  effect  is  of  no  avail  (com] 


The  poison  winch  the  cholera-spirilla  produce,  and  which  mainly  causes  thr  itb^ 
toms  of  cholera  ,  is  unknown.     Gamaleia  1  •  •>-*U>utBib. 

that   n   is  a  peptone  (cholera  toxopeptoi 

i<>tient  part  of  the  cell-lHHJy.  xetttti 

by  the  cell*.     Emmerich  and  Tsuboi  seek  to  prove  that  tl 

tM  to  a  nitrite-poisoning.     They  call  attentn  ;«•  in  anil 

doses  cause  retching,  vomiting,  discharge  <>f  tl 

new  of  the  heart.  cyanosis,  and  cramps  of  the  eStremlUei  and  muscles  of  th.-  i ,. 
other  words,  symptoms  ratombUagia  attack  of  cJ  •  buttca* 

spirilla  are  able  to  make  nitrites  out  of  the  nit 

The  virulence  of  cholera-cultures  diJTers  greittly,  accori 
With  increasing  sue  the  virulence  decreases.     I 
intrapcrin  i  Ion  with  cholera,  may  bo  prot«clt<i 

neal  Inoculation  with  attenuated  cultorea;  but  no  absolute  I  mm  a  bo  brought 

about  in  this  v  i  l-aenim  of  human  beings  thai  b  front  an  aii 

cholera  »how«  protective  properties,  for  guinea-; 

Tie'  prodaction  of  the  ni 
tie-  fact  that  the  cliok-ra - 
alao  nit  i  ilea,     for  this  reason,  nitrous  acid  »nlii>. 
or  of  Kill)'1  or  with  tl.. 

spirillum  o  Dikoff,  and  the  spirillum  of  Peneke, 

the  red  color  of  the  cultures  occurs  only  when  j 
■olpharic  acid,  or  when  nitrous  acid  is  added 

The  following  spirilla  resemble  the  cholera-spirilla : 

1.    Sj.irill  id    I'n-r 

us  hu  fieri  ug  from  ch  as,  when  these  have 

The  spirilla  are  very  nmcji  llki 
In  plate  cul 
distinctly  granular  and  have 

~i  filled  with  a  tl. 
fluid  \b  lot 
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According  tn  FlUgge,  oven  in  forty-eight  hours  at  room- temperature  they  form  a 
grayish-yellow  slimy  coming,  sharply  marked  off  from  the  substance  of  the  potato  by  its 
whitish  border;  whereas  the  cholera-spirilla  do  not  grow  at  room- 
temperature  at  all,  and  nl  a  higher  temperature-  form  a  brown 
coating. 

.   moreover,  COOM  a  foul-smelling   decomposition  and 
are  rather  resistant  to  drying.     When  introduced  into  the  i: 

oi  guinea-pigs  by  the  method  above  described,  Uu-y  operate 
fciunlarly  to  the  cholera-spirilla,  but  less  intensely. 

It  is  very  questionable  whether  the.  Kinkier-Prior  spirilla 
have  pathological  significance  for  cholera  noatraa,  since  the  de- 

.  A  'in  which  the  investigators  made  their  culture  were  not 
fresh,  and  other  authors  in  similar  cases  have  Dot  found  the 
spirilla.1  KnisP  found  them  in  the  contents  of  the  cseeuni  of  a 
suicide. 

2.  Spirillum  tj/rogenum ,    found   in   cheese    by   fteneke8  in 

Institute,  ia  also  very  much  like  the  cholcra-flpiriitniu, 

but  it  ia  somewhat  smaller  and  the  long  spiral  threads  are  more 

itarroNvly  won  ml.     Cultures  on  gelatin  plates  form  at  first  Bharply 

contoured  dim  that,  appear  dark  with  lower  magnifying  povi 

They  liquefy  the  gelatin  much  more  quickly  than  do  the  Koch 
ppinlla.  In  the  line  of  puncture  they  behave  similarly  to  the 
Kinkier -Prior  spirilla,  but  do  not  grow  on  potatoes. 

;:.  Spirillum  sputigenttin  is  a  spirillum  whose  shape  is  that 
of  a  curved  staff,  somewhat  longer  and  thinner  than  the  cholera- 
spirillum.  It  occurs  in  saliva  and  cannot  be  cultivated  on  the 
media  that  are  in  use. 

4.  Vibrio  "f  Metschnikoff*  is  a  fission-fungus  that  Gamaleia 
was  able  to  isolate  in  ap  epidemic  of  chickens  in  Odessa  which 
was  characterized  by  the  appearance  of  diarrhoea  ami  enteritis. 
<>n  cultivation  it  shows  very  great  resemblance  to  the  Koch  spiril- 
lum. The  rotli  Hum  is  most  easily  obtained  pure  by  inoculating 
pigeons  with  tho  Muod  of  diseased  chickens.  The  pigeons  die  in 
crom  twelve  to  twenty  hours  and  show  the  spirilla  m  the  blood 
and  in  the  intestinal  tract. 

S  186.  Tim  spirochaete  Obermeieri  (Fig.  408)  ia 
found  Constantly  in  the  blood  of  patients  Buffering 
from  relapsing  fever  during  tho  attack  of  fever,  and 
the  multiplication  of  these  organisms  in  the  body  is 
the  cause  of  the  disease. 

The   spirochaete   is  from  l(i  to  40  ft    long  and 

I  n  8S8SB88  numerous  turns. 


Fib.  4<vr. -srut.-.ji- 
tun  of  ttif  Plnkler-Prlor 

Iwllhia  In  gelullu. 


?"^\^ 


In  a  f resit  drop 
motion.     Carter 


of  blood  it  exhibits  lively 
and  Ki  toll  sueeeeded  in  producing  the  disease 
by  iimctilatiiig  apes  with  the  spirochaete: 
but  nothing  definite  is  known  as  to  its  mode 
of  development  and  habitat  outside  the 
blood.  It  is  also  unknown  where  it  or  its 
spores  are  to  be  found  in  the  afebrile  stages 
of  the  disease.  In  apes  an  attack  of  fewr 
OOcmrfl  only  after  several  days  have  elapsed 
since  the  subcutaneous  injection  of  blood 
containing  the  spirochaete.  According  to 
the  pathologieo-anatomical  restdts  observed  in  man,  it  is  to  be  noted 


Fro.  468—  Spirochete  <>!>■ 
from  the  m<nh1  of  it  psraoo  loitering 
from  relaptiliiK  fiver,    (from 

prenaniiimi  ireat«d  with  methyl  vio- 


1  Kartulis  .  "  Zur  Aetiologie  der  Cholera  nostras,"  Zeitschrift /.  Uyg.,  ft.,  1889. 

bichmtr  Urxtllchta  IntelligenzblatL,  1885. 
' KtuUrha  mud    Woeh/BMehrifl^  168C 

'Gamaliels :  "Vibrio  Metocknikovi  et  set  rapports  auv  le  microbe  dn  cholera  as i- 
Lnn.   tie  V luHtdnt.  I'.txttttr.    li,,    188S  ;    iii..    168V i    ami   I'feiffer.  "Lei" 
Yibriu  3/e/>  in  Vcrhaltnisa  zur  Cholera  asiatica,"  Zeitsck.f.  Jfyg, .  \  i  i . ,  1 B80. 


RELAPSING   FEVER. 

that  the  spleen  is  enlarged  and  often  contains  numerous  yellowish  f(*i 
of  degeneration,  and  often  also  anaemic  infarctions. 

According  to  the  investigations  of  Nikiforoff,  the  histological  exami- 
nation of  the  spleen  reveals  extensive  necrosis  of  cells  and  cell-degtM* 
ration  (Fig.  469,  c),  as  well  as  exudation  of  fibrin  in  the  veins  of  the 
pulp  and  hyperplastic  processes  in  the  cells  of  this  part  of  the  spleen. 


<£- 


!./ 


Fir..  4»».- Portion  of  Ibr  tissue  and  Isolated  cells  from  a  follicle  of  the spleen  wUlrt>  b»  i 
tin)  necrosis;  from  a  <w*  t>r  relapsine  BiWr.    (Prom  Nikiforoff.*    i  Hlcarofnab>  of  potMUum 
solution  .  rnothYlfoe  blue.)    a.  Froe  spirilla :  I>.  lymphocytes  containing  spirilla;  <•.  iw  ami 
crb-4 ;  d,  large.  <".  small  pulp  cell  with  only  on- 
i'i'-.i-o.ij.u.Mi«-s,  and  debris  of  toe.  same;  tf,  free  ml  bluud -corpuscles.    M  agnlflwl  abort  tBP  4 


Moreover,  numerous  large  pulp-cells  inclose  decolorized  red  blood-cor- 
puscles or  fragments  of  these.  Finally,  numerous  spirilla  are  found, 
especially  in  places  which,  while  not  entirely  necrotic,  nev  ■ 
contain  degenerated  and  necrotic  cells,  partly  foe,  partly  inclosed  in 
leucocytes.  Of  the  remaining  cells  some  are  well  preserved,  while 
others  are  just  beginning  to  show  signs  of  disintegration. 

For  staining  this  variety  of  spirilla  in  preparations  dried  on  < 
glasses,  alkaline  methylene  blue  and  fuchsin  are  most  suitable. 


CHAPTER  X. 

Mould-fungi    and   Yeast-fungi,  and  the  Diseases 
Caused  by  Them. 

§  187.  Hould-fungi  and  yeast-  or  budding-fungi  belong  to  the  non- 
chlorophyl-bearing  thallophytes,  as  the  fission-fungi  do.  They  have 
no  near  connection,  particularly  in  the  phylogenetic  sense,  with  the  fis- 
sion-fungi. On  the  other  hand,  they  stand  in  very  close  relationship 
with  one  another. 

Mould-fungi  and  yeast-fungi,  like  the  fission-fungi,  are  compelled  to 
derive  their  nutrition  from  organic  substances  containing  carbon.  The 
majority  find  it  in  dead  organic  substauces,  and  therefore  belong  to  the 
saprophytes.  Some  of  them  are  capable  of  deriving  nutrition  from  living 
tissues,  and  are  to  be  classed,  occasionally  at  any  rate,  as  'parasites.  In 
human  beings  both  kinds  occur. 

Outside  the  organism  the  mould-fungi  are  universally  known  as  the 
producers  of  the  different  mouldy  coverings  that  bo  often  develop  on 
organic  substances.     They  belong  to  various  groups  of  fungi. 

The  yeast-fungi  are  the  producers  of  alcoholic  fermentation  and  they 
form  the  scum  on  the  top  of  alcoholic  beverages. 

§  188.  Yeast-fungi  are  found  in  man  in  the  form  of  naked  or  single- 
capsuled,  oval  or  roundish  cells  of  various  sizes.  They  occur  chiefly  as 
harmless  saprophytes,  and  by  far  most  frequently  in  the  upper  part  of 
the  intestinal  canal — in  the  stomach — where  they  nearly  always  occur; 
and  when  beverages  which  are  undergoing  alcoholic  fermentation  are 
taken,  they  may  be  present  in  large  numbers,  and  may  also  multiply. 
In  the  bladder,  in  case  the  urine  contains  sugar,  they  may  likewise 
multiply  and  cause  fermentation  of  the  urine,  with  evolution  of  carbonic 
acid  gas. 

As  parasites  no  importance  had  been  attached  to  them  until  very 
recently,  but  the  researches  of  Busse,  Sanfelice,  Curtis,  and  others  have 
made  it  certain  that  there  are  also  species  of  aacoharomyeea  of  pathogenic 
importance.  According  to  these  observations  the  pathogenic  yeasts  can 
multiply  in  various  tissues,  in  the  skin,  in  the  periosteum,  in  the  lungs, 
and  in  glandular  organs,  and  can  cause  suppurating  inflammations  as 
well  also  as  the  formation  of  granulations  and  hyperplasia  of  the  con- 
nective tissue,  all  of  which  processes  run  a  course  similar  to  that  of  an 
actinomycosis  infection.  The  yeast  cells  in  these  centres  of  inflamma- 
tion are  for  the  most  part  provided  with  a  capsule,  and  may  be  present 
in  large  numbers,  so  that  they  may  cause  by  their  mass  tumor-like 
swellings.  Through  degeneration  of  the  oval  yeast  cells  crescentic 
forms  may  also  develop. 

In  solutions  containing  sugar  the  budding-fungi  produce  oval  cells 
(Fig.  470).  Reproduction  takes  place  by  means  of  budding  and  con- 
striction (Fig.  470),  i.e.,  on  any  portion  of  the  mother-cell  there  arises 
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an  excrescence,  which  is  constricted  off  after  it  reaches  the  size  of 
isotiiezHaelL     Under  certain  conditions  the  cells  can  gi 
threads,  but  110  subsequent  ■Bgmeo.tatioil  talcOB  place  in  these  threads; 
jointed   threads   result  from  buddi 
f\    7^-'/        Grawitz).     Diluted  iiuti irnt  tluid  fa\ ors  the formiiioo 

V     fflL  ^  Mould-funjri  are  found  in  man  parth  in  I 

^^»>  ^gj^*'      of  simple  or  branching,  unjoiuted  or  jointed  threads 
*^      \j  of  varying  thickness;  putly  in  that  of  oblong  or  etaa 

globular  cells.  The  threads  are  called  hypha;  'Fig*. 
471  and  472),  and  the  luass  which  they  i>>Tiu  my- 
celium; the  spherical  or  long  oval  or  Aitr 
drical  cells,  which  often  hang  together  like  a  n- 
are  called  spores  or,  better,  conidia  spores  (Figs.  471  and  ■!  Noti- 
fication on  special  fruit-bearers  inside  the  b.  »dy  is  only  rai  nred. 
The  mould-fungi  are  partly  saprophyte*  and  partly  pa  and 
are  found,  with  but  few  exception*,  only  in  localities  exj>osed  to  the  oat- 
side,  as  on  the  skin,  in  the  intestinal  canal,  in  the  respiratory  apparataa, 
in  the  external  auditory  canal,  in  the  vagina,  eta.  Only  exc« 
and  under  special  conditions,  do  they  penetrate  t<>  the  tntea 
as,  for  example,  the  brain.  It  is  clear  that  the  living  tissuea  i 
human  organism  do  not  afford  a  suitable  nutrient  medium  for  the  mould- 
fungi,  and  the  living  activity  of  tho  tSlMino  Onlla  for  tlie  m^st  part  does 
not  allow  development  and  multiplication  of  these.  The  need  for 
oxygen  does  not  allow  tho  mould-fungi  to  detdop  in  many  tisanes,  and 
th«>  body-temperature  is,  moreover,  too  high  for  main  of  timse  fungi. 
The  chemical  composition  of  the  tissues  also  d-  el  ad  form  ■  favorable 

mixture  of  nutrient  material  for  the 
mould-fungi. 

Mould-fungi  that  grow  as  sa- 
prophytes occur  Bkoot  fni|IIUuH|  in 
the  alimentary  canal  in  man.  ami 
here  again  most  fr^otmntly  in  tba 
tnouth,   throat,   i 


TlO.  471.— Hyphir.  conktta,  and  epithelial  oclta  from 

AfnatiapcciuMOiur t*\xt&.   unw a—nan 


i  ?_•  -rn-in  •  deport  of  l|)MI»M 
of  u  man  who  died  of  tjptMd  tew. 


they  develop  in  these  localities  particularly  when  the  ingi 
mated  cells  lie  undisturbed  in  i  ntion  for  a  loi  and 

the  foaotton  of  these  organs  happens  to  be  below  par.  are 

uizable  by  their  power  to  form  threads  and  conidia. 

In  the  i  eternal  audit*  ry  rwiafthe  mould-fungi  are  especially  apt 
grow  iu  abnormal  m.'isses  thai  till  up  th<  il»at  oonaiat, 
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some  instances,  of  the  secretion  of  the  sebaceous  glands  of  the  ear,  in 
others  of  inflammatory  exudates  and  desquamated  epithelium,  and  in 
still  others  of  substances  introduced  from  without. 

Inside  the  lung  the  mould-fungi  occasionally  grow  in  the  necrotic 
wallfl  ol  cavities  formed  by  disintegration,  such  as  occur  especially  in 
tuberculosis,  and  they  also  grow  in  necrotic  and  gangrenous  hemorrhagic 
infarctions.  In  the  region  of  the  air-passages  they  are  oftenest  observed 
in  bronchiectases. 

In  the  intestinal  canal,  as  well  as  in  the  ear  and  in  the  lung,  the 
mould-fungi  usually  form  white  deposits  on  or  in  the  tissues.  On  the 
appearance  of  fructification  (upon  special  fruit-bearers)  they  may,  how- 
,  in  places  present  a  brawn,  gray,  or  black  appearance.  In  the  in- 
testinal canal  beverages  and  food  may  give  them  various  colors. 

These  fungi  have  their  habitat  first  in  dead  material,  but  they  may 
penetrate  thence  more  or  less  widely  into  living  tissue ;  and  cases  have 
been  observed  in  which  they  had  even  penetrated  into  the  circulation 


; 


f 

Fin.  AS— flMtton  through  an  uphihw-r-fivpred  oesophagus  of  a  small  child  (AI<mIh>|  \  iiirmlne :  drum'* 
■Cbod.)  a,  Normal  epitheunm;  h,  connective  tissue,  r,  swollen  ami  dmtuuuittled  epithelium  )>crmeuted 
with  the  trniwtti  of  fiiiiirus  threads  ;  i/,  epithelium  inllMnited  with  cells  e,  miisse*  of  tood  and  Willi ;  /, 
cellular  focus  In  thy  connective  tissue.     Magnified  100  diameters. 


and  were  carried  by  the  blond-current  to  distant  organs.  Thus  the  fun- 
gus-growth called  aphthae,  which  appears  mostly  in  the  cavity  of  the 
mouth,  the  throat,  the  oesophagus,  more  seldom  in  the  stomach,  in  the 
small  Intestines,  and  >'i  the  vagina,  and  on  the  nipple  of  the  breast  of 
nursing  women,  cannot  be  regarded  as  a  pure  parasite,  but,  on  the  con- 
trary, as  a  parasitic  growth  which  penetrates  into  living  epithelium 
(Fig.  473,  e)  and  even  into  tha  connective  tissue  lying  below.  It  is 
true  that  Split ii ?e  for  the  most  part  occur  only  in  sucklings  and  in  de- 
pleted sick  persons  who  are  mi  longer  able  to  eleause  the  mouth, 
throat,  and  oesophagus,  and  whose  condition  of  nutrition  has  suffered. 
Consequently  special  local  primary  conditions  are  necessary  for  its 
development,  and  the  primary  colonisation  <>1  the  fungus  probably  oc- 
curs in  substances  that  have  died.  Still  an  active  penetration  in  liviug 
place— first  into  the  epithelium  (<\  <7),  and  then  often  also 
i 1 1 1 •  •  the  connective  tissue  (a,/)  and  into  the  blood-vessels — and  from 
b  portals  of  invasion  even  metastases  may  develop  in  internal  organs. 
Thus,  Zenker  observed  fungus  threads  and  conidia  in  an  abscess  of  the 
brain,  and  Paltauf  reported  a  case  in  which  a  mould-fungus  was  c<  >n- 
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i  fn  'in  an  intestinal  ulcer  t<>  the  brain  and  lung.     Schmorl  doocribaa' 
aphtha:!  metastases  from  the  kidm 

The  iiiuuld-finttji  which  grw  in  the  lumj  do  Dot  always  confine  tiiats* 
selves  to  tissue  that  has  died  out  or  t< i  tin-  intern  >r  <  >f  the  1  conchas . 
can  also  get  into  living,  respirator \   parenchyma  (although  rarely,  it  i-» 


ri<.   474.— Muenr  t»irvmbittr  In  fiu.un. 
tut  Kulatlu ;  r.  bnuxiilxiK  frult-lwarere ,  li,  spotwigta. 


Mttgniflitl   [OHiltiiiiii-lfTn 


(Pnr(«nUli)ii  frutu  »  <  uliurv  umSm  on  •  i 


true),  and  when  they  invade  this  locality  th.\  form  small  white  nodubir 
masses  (Boyce)  in  the  neighborhood  of  which  the  lung-tisaue  is  infil- 
trated. 

Local  colonizations  of   mould-fungi  which  penetrate  into  living 
tissue  exercise  a  more  or  less  considerable  irritation  in  the   i 
hoi»d,  and  cause  degeneration  (Fig.  47.'l,  <■)  and  inflammation  of  i 
This  can  be  observed  in  mycosis  "f  the  lung,  as  well  as  in  intestinal 
sis  (e,  dff)  and  mycosis  of  the  ear.     W  i  nitrated 

into  the  lung  they  form  growths  which  are  similar  to  the  actinomyces 
nodules  and  are  surrounded  by  an  accumulation  of  cells  (Boyce).  Their 
.-n -tii "ii,  bowerer.  is  always  limited,  and,  furthermore,  they  produce  no 
substances  which  are  injurious  to  the  whole  organism  or  cause  symp- 
toms of  poisoning.     Tlie  taiulmg,  ;ts  has  been  rr» 

uioidd-f ung i  in  abscesses  of  the  internal  organs  is  nter- 

pn  t<  I  in  this  wa\  :  tli.it,  along  with  fission-fungi  which  cai  jura- 

tion, thread-fungi  get  into  the  tissues  and  thence  also  int«  cula- 

tion.  A  general  spreading  of  mould-fungi  does  not  OCOUf  even  in  these 
cases.  because  the  further  development  remains  confin  I  nation 

of  the  metastasis. 

The  forms  of  mould-fungi  which  are  suproph\t>  leS#t  patho- 

only  under  certain  circumstances  and  to  a  limited  extent,  heloog 
to  the  Mucor,  Aspergillus,  and   Eurotium  families,     Drnml  species 
have  bees  obtained  bom  the  ear,  and  have  been  designated 
oil/its  fumigaku   (Fresen),  aspergiUua   /!<■  Brefeld. 

len),  ospergtlhu  nigcr  bp  ms  (van  Tieghem,   V  Wil- 

helm),  oa/M  i  iftlttis  niduUBM  (Eidam),  eurotium  mal 
corymbiftr,  and  triehothtcktm  roteum  :  and,  so  far  as  is  known,  these 
are  the  OHM  species  which  occasionally  occur  in  the  4PP*- 

rati- 

In  most  cases  the  kind  of  mould- fungus  cannot  i*s  immediately  i 
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lined;  it  is  first  necessary  to  make  cultures  of  the  fungus  upon  suitable 
nutrient  media — each,  for  example,  as  a  decoction  of  bread,  or  an  infu- 
■lofi  of  bread  with  agar-agar,  potatoes,  gelatin,  etc.  On  these  the 
conidia  which  are  sown  grow  <mt  to  germinal  tabes,  and  form  simple  or 
branching  unicellular  or  multicelluhir  threads  on  which  the  peculiarly 
a  mstrooteo!  fruit-bearers  characteristic  of  the  species  arise  aud  eventually 
produce  conidia.  Many  form  spores  by  copulation  of  cells  of  mycelia, 
aud  tliis  happens  especially  when  the  supply  of  oxygen  is  lessened 
(Brefeld,  Siebenmann). 

lu  the  minor  varieties  there  appear  special  fruUrbwti  n  which  differ 
in  the  different  species — at  one  time  having  a  single  stem,  at  another 
being  branched  (Fig.  474,  c) — and  on  the  etuis  of  which  button-like 
swellings  develop.     It  is  from  these  knob-like  ends  that  sporangt"  M 
— i.e.,  globular  vesicles  filled  with  conidia  spores— grow. 

Minor  eoPtfmbifer,  for  example,  forms  branching  fruit-bearers  (Fig. 
474,  c).  The  sporangia  on  the  ends  possess  a  smooth  membrane  and 
inclose  at  the  time  of  ripening  yellowish  conidia  spores. 

The  sspergilli  form  conidia-bean  r$  which  swell  out  spherically  above 
and  then  produce  numerous  wterigmata — i.e.,  pediole-Bke  outgrowths, 
radially  arranged,  thickly  crowded,  shooting  out  from  the  upper  half  of 
the  sphere.  Each  sterigma  subsequently  has  at  its  end  a  chain  of  coni- 
dia spores  (Fig.  475,  a,  o),  which  owe  their  formation  to  a  constricting 
process. 

The  botanical  position  of  the  apktfoce^fungltt  is  still  doubtful,  F<  >rm«T- 
ly  it  was  called  otdium  awicam,  and  reckoned,  consequently,  with  the 
family  (Valium,  which  occurs,  in  different  Bpecies,  upon  organic  Buh- 
stances  in  the  fonu  of  downy  coatings.  When  cultivated  from  conidia 
it  produces  hyphsr,  which  become  jointed  and  form  conidia  by  trans- 
verse division  of  the  threads,  but  form  no  peculiar  fruit-bearers. 

According  to  Bees,  Grawitz,  and  Kehrer,  the  split  hn>fungns  grows 
by  budding  and  by  the  growing  out  of  mycelia  and  conidia,  which  in 


TtQ.  475.—  HyphJB  of  aKixrQfttu*  fumigalun,  with  conldla-hcarere.    n.  FnilUhomta  In  optical  CTMMectlon; 
l,  fruit-heads  seen  from  above.    MagnMed  3U>  dtUBMttfc 

turn  produce  at  their  sods,  by  a  process  of  constriction,  new  conidia,  in 
a  manner  similar  to  that  which  takes  place  in  the  yeast-fungi  which  be- 
long among  the  mould-fungi.  Consequently  this  fungus  should  be 
termed  Pwcodtrma  albican*.  Innossier  and  Roux  are,  however,  of  the 
opiuion  that  the  aplithie- fungus  does  not  lieloug  at  all  to  the  saccharo- 
tes  and  they  regard  its  proper  classification  at  present  as  impossible. 
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According  to  Plaut,  it  is  identical  with  a  mould -fungus  (mohSu 
Candida)  which  von  frequently  appears  in  nature.  Kelirer  suspect*  that 
it  is  a  species  of  a  higher  fungus  that  has  become  degenerated  by  para- 
sitism. 

raiding  to  Neumayer.  nil  kinds  of  yeasts  are  Able  to  resist  the  effect*  of  la* 
digestive  juices  and  can  travel  through  the  liilaallmil  nsiial  of  human  beings  wtihosi 
l*dng  killed.     L'ii leas  some  fermentable  Bub*i-  [troduosd  at  'he  mom  time  \br) 

are  entirely  barmlMa.  The]  axart  some  action  oa  the  i—nnal  canal  only  when  fer- 
mentable Bubstauces  are  introduced  along  with  them,  and  then  abnortnal  products  oi 
fermentation  result  which  act  as  an  irritant  on  the  intestinal  canal. 

Busae  found  (IBM)  yaast-Oella  developing  in  great  numbers  «-ea*e  axes*  of  s 

woman,  lliii tv->iie  years  of  age,  who  died  BOB  multiple  inflammations  of  the  boa**, 

skin.  longs,  kidneys,  and  spleen,  which  were  in  part  turner-like,  in  part  ntwtese  lot  mills,, 

ami  il  is  safe,  according  to  his  dlaeOTdrj ,  to  took  upon  the  yeast  aa  the  cause  of  tbr  d.t- 

The  yeast  culd  be  cultivated  easily  on  suitable  nutrh  •  rrees- 

:!lysuaceptibleio  Inoeulan.us  of  the  cultures,  and  died  In  tr  -tar** 

ifirr  inoculation,  and  the  yeast-cells  were  found  to  have  increased  ton 
only  at  the  point  of  inoculation  but  also  in  the  internal  organs.     Uyperplas   i 
tissue  took  tdace  only  after  t  long  dtnatioo  of  the  infection. 

Banfetice  experimented  with  yeast  tram  fruit  juices,  and  found  ai 
Hpecie8  pathogenic  for  guinea-pigs  (aaccharomyces  neoformans)  ai 
dickens  and  don  (aaccharomyces  llthogenes).     Curtis  found,  in  multiple 
like  growths  of  the  skin,  yeast-cells  which  were  pathogenic  1 

ili,  Blnaghi,  and  others  believe  thsi 
may  be  the  cause  of  true  tumors,  like  sarcoma  And  carcinoma,  but  I  hdsti 

never  been  obtained  by  experimental  inoculations  with  - — --nly  inflammatory 

hyperplasia  Of  the  tissues;  and  the  discovery  of  rnasT  Mil  HIM  tignivs  In  true  tuOKO 
does  not  j>eriiiit  of  the  conclusion  that  the  tumors  have  1  •  by  the  yi  set  sslk. 

If  n  part  of  those  seen  were  genuine  yeast  cells.    According  '  ssiloilnss 

of  Koch,  Lofflar,  Llchthslm,  Hilckel  and  Limit  the  conidia  of  as  per  l 
A.  flavescens,  A.  nidulans,  eurotiuni  nialiRnum,  mucor  rhitipo-lif.:  ii    -.  M    i  :    ! 

M.  puaillus,  and  M.  ta&oaus  flourish  at  the  body-temperature,  and  when  introduced  into 
the  blood-curreut  of  animals  grow  out  into  the  tissues  and  form  h  •  Is  to 

new  production  of  conidia,  and  consequently  no  progressive  I 
tending  beyond  the  area  within  which  the  spores  ba\< 

tiiu>;,r  rhizopodiformia  and  mucor  tarymbifer,  when  introduced  nmtef 

rabbits,  grow  mainly  in  the  kidneys  and    in  the  lymphatic  apparatus  of  th- 
where  they  cause  hemorrhagic  inflammation. 

Aspergillus  mycoses  of  the  respiratory  apparatus  are  not  rare  In 
especially  birds,  and  the  growth  of  the  mycelium  -*uc  and  in- 

flammation     According  to  Cbariteniesse,  aspervt/c  l  la  doves  a  diasaer 

of  the  month,  hlBfa,  liver,  and  kidney.     The  two  former  affections  are  not  nr 
tberia,  while  the  two  latter  closely  resemble  tuberculosis,  and  may  consequently  bsoalles 
jWjsrfofaftsreMfoits  asperyfllota.    According  to  Potain,  the  infection  may  be  transferred 
10  uian  and  cause  ulcerative  disease  of  the  lung. 

Eurotium  and  AtpergiUun,  according  to  Siebenmann,  are  two  different  fat. 
having,  however,  very  great  similarity  with  each  otfier,  since  both  <od  the 

comdia-licarers  are  similarly  formed,     The  main  differences  betw>  .  .  are  thee* 

noes  peri  thee  is  in  the  form  of  glisten  ing,  light-yellow  or  fllow. 

translucent  bodies  the  size  of  a  grain  of  sand,  that  are  delicate  and  easily  crushed. 
and  these  bodies  develop  continuously  until  completely  mature  spores,  capable  of  *er 
munition,  are  formed,     On  the  other  hand,  the  genuine  Aspergillus,  forma  a  hard,  woody 
tium  usually  embedded  in  a  thick  white  matted  mass  i  ■'•velofi 

men t  of  these  takes  place  in  two  periods,     The 
place  only  when  the  sclerotium  finds  a  lodgment  upon  a  moist  subs 

AtperfjiUas  fUivus  of  Brefeld  (A'urof/un  its  frol 

yellow,  greenish,  and  brown  growth  und,  yellow  or 

or  brown  ;  conidia  round,  seldom  oval,  sulphur  yellow  to  hi 

the  surface  ;  diameter  from  6  to  7  \x.     A$pe>  I  :e*en  (asprrgUluM  i 

censof  Robin)  forms  greenish  or  bluish  or  gi  i-head*  are  lobf  and 

shaped  like  an  inverted  tenpln  :  the  conidia  are  round,  seldom  oval  '  i  lastly  dear 

and  roloiless;  diameter  from  I  Asperydlu*  niger  of  van  Ticgbem  (esraftm 

a*per</ittn$  ui'ter  of  do  Bary )  forms  dark  cli  i  are  round, 

dsh  black  or  grayish  brown  when  ripe ;  surface  am  'dags; 

diameter  from  3.6  lo6u, 

Aspergillus  can  develop  upon  the  injured  sclera  and  bring  about  purulent  I 
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mation.  Leber1  cultivated  it  upon  the  sclera  awl  In  the  anterior  chamber  of  the  eye  of 
rabbits.  Finally,  aspergillus  also  appears  in  the  pelvis  of  the  kidney.  Babes'  found 
conidia  and  hyphaeof  a  thread- fungus  in  lUOttSOi  the  skin  which  were  covered  by  scabs, 
and  gave  to  it  the  name  o'idium  subtile  cutis. 

§  189.  Thread  fungi  are  to  be  regarded  as  causes  of  disease  in  a ' 
few  affections  of  the  skin  ;  that  is,  in  faints,  herpes  tonsurans,  pityriasis 
versicolor,  syootti  parotitenOi  and  in  ortyehoBMeont,  In  all  of  these  dis- 
eases the  epithelial  parts  of  the  skin  contain  colonizations  of  hyphte 
and  conidia,  and  there  remains  no  doubt  that  their  presence  causes  to 
some  extent  hyperplasia  and  inflammation. 

The  fungus  of  favus  (Fig.  471)  is  usually  called  achorion  Schon- 
leini ;  it  was  discovered  by  Schonlein  in  the  year  1839. 

F'irns   (imea  faV09CI t  80aU)  has  its  habitat   especially  in  the  hairy 
portions  of  the  skin  of  the  head,  more  seldom  on  other  parts — for  ex- 
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Fio.  476.— Favus  acutulum.  a,  Frw  border  of  tbe  erutulum;  h,  dead,  horny  layrr;  r,  if,  mycelial 
_jMdt;  t,  ronldln :  /,  epithelium ;  tf,  pujiHlu  of  this  »kiu ;  Ji,  icllular  lultllnulun  ut  ihu  basis  of  the  sculuiuiu ; 
i,  cutis.    (After  Neumann.) 


ample,  in  the  substance  of  the  nails.  It  is  characterized  by  the  forma- 
tion of  discs  (fa  ras  acuttda),  varying  in  size  from  that  of  a  lentil  to  that 
of  a  nickel,  is  sulphur  yellow,  and  indented  and  p&OMdd  by  a  hair.  Iu 
an  abortive  course  it  may  merely  form  scales,  like  herpes. 

According  to  Kaposi,  the  favus  scutuluni  originates  as  a  small  punc- 
tiform  yellow  focus  lying  under  the  epidermis  and  penetrated  by  a  hair. 
It  grows  to  the  size  of  a  lentil,  and  forms  then  a  sulphur-yellow,  dimpled 
<lisr  showing  through  the  upper  skin.  The  seutulum  (Fig.  47(1)  con- 
ttste  of  fiiu^us  threads  and  conidia  spores  aud  lies  in  a  shallow,  funnel- 
sha{»ed  depression  in  the  skin  under  the  horny  layer  of  the  epidermis, 
which  is  drawn  apart  (this  does  not  appear  in  the  drawing).  If  the 
mass  is  removed  during  life  the  cavity  shows  a  red  watery  surface.     The 


1  Grtife's  Archiv,  xxv. 
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favus  itself  forms  a  white,  only  slightly  coherent  ma  m  be 

easily  disintegrated  io  water, 

If  the  srutul.i  are  not  removed  they  join  together  and  form  large 
maaaes.  If  the  epidermia  Layer  is  desquamated  the  favns~masa  i^cocaaa 
free  and  dries  up  Io  yellowish-white,  mortar-like  masses.  Tim  hairs 
appeal  lustreless,  as  if  dusty,  and  are  easy  to  pull  out,  mi 

m.vcelia  and  oonidia  penetrate  into  the  hair—haft  and  into  the  bulb  (Fi*> 
477,  u),  as  well  as  into  the  follicle  (ft), 

Not  ouly  can  the  hair  1>b  made  to  fall  out  l>y  the  growth  of  the  I 
of  fungi,  but  tho  papilla  may  also  ur  trophy  under  ll: 

of  tho  accumulation  of  the  mass  of  fungi.     Simull 
leu  intense  inflammation  appears  in  the  naig]  > r-fo4- 

liele,  and  this  inflammation  may  assume  the  character  of  an  eczema. 

If  aohorion  colonizes  upon  a  nail  (owiy/e^o/, , 
sulphur-yellow  deposits   or    uniform    thickening,   with    simultcnvoos 
loosening  and  cheesy  defeneration  ol  the  parenchyma  of  the  nail. 

Trichophyton  tonsurans,  tho  fundus  of  herpes  tonsurans,  consist* 
of  long,  narrow  threads,  hut  little  branching  and  with  few  conidia;  it 
forma  Doaontokma  nodules,  hut  penafa  ily  into  the  hair—haft  and 

makea  the  hair  brittle.    According  to  whether  tLe  herpes  d< 

surfaces  or  upon  surfaces  devoid  of  hair,  it  shows  certain  < 
euc» 

Herptt  tonsurans  rojnllitti  forms  bare  discs  which  vury  in  sizs  from 
that  of  a  five-cent  piece  to  that  of  a  silver  dollar.     Tie 
the  hair  is  broken  off  short,  look  like  places  wheiv  tlie  hair  has  beatt 
badly  cut.     The  surface  of  the  skin  at  tin  vend 

with  scales  and  reddened  on   the.  border  of  the  disc.     If  the   fungaa 
threads  penetrate  into  the  hair-follicle,  pustules  and  acales  an 
Such  dines  may  appear  at  various  places  and  constantly  increase  until 
finally  a  cure  takes  place. 

On   places  devoid  of   hair  herpes   fora  >itumnM 

■<»,  and  red  scaly  spots,  discs,  and  circles  trans 

tquamotus).     Occasionally    there    appear   in   a   number  of    place* 
apota  which  rapidly  ipread  and  just  as  rapidly  heal  up.    The  fungoe 
will  he  found  between  the  uppermost  layers  of  the  uuc  pidermis, 

immediately  lielow  the  stratum  of  horny  cells  (Kaposi) 

If  trichophyton  develops  in  the  nails,  the 
off,  and  becomes  britth — an  a  flection  designated  a> 
phytina. 

Sycosis  pan  vits  from  the  hot  that  the  development  «-f  the 

fundus  is  accompanied  by  an  inflammation  of  the  bairj  pari 
skiti,  which  is  moii'  severe  than  usual,  and  which  teada  to  intiltratioo 
and  suppuration — that  is  t<>  saj ,  (■■  tin  t  >rmation  «»f  pustoi 
and    papillary  hyperplasia.     According  to  Kap< 
marginatum  i*  ah  ad  by  tie-  trichophyton  tonsurans.     It  •  • 

places  where  two  surfaces  of  skin  come  in  «•< 
ana  the  skin  ia  macerated  1.  It  is  characterized  bj  tie- forma- 

tion of  resides,  pnstnles,  and  scabs  I  on  th<    penpr* 

pigmented  surface.     According  to  others  (Pick,  v< 
elementa  contained  in  the  effl  Her,  and 

called  rnicrosporon  minutixsimnm.     On  the  other  hand,  ace 
von  Hebra,  impetian  •  1  cxutithem  eharn 

is  caused  by  trichophyton  tonstm 

Hicrosporon  furfur,  the  fungus  of  pityriasis  of  mjreosll  versicolor 


Flo.  477.— Hair  aff<«<ti>.l  with  ravus.    fAfter  Kaposi.)    a,  Bulb  iu»<l  Jrtuft  of  U»e  Imir;  ;»,mi«uij  i.f  thehalr- 
r--'t  traversed  lei  all  dirwUorui  >>>'  tbe  uiywllu  uud  timtdla. 

desquamating,  are  spread  uniformly  over  large  Uttl  nf  skin.  Their 
color  varies  from  a  ]>ale  yellow  to  a  dark  bmwu  or  a  brownish- red. 
They/  are  found  principally  upon  the  trunk,  neck,  and  flexor  surfaces  of 
the  extremities,  never  on  the  Lauds,  feet,  or  ou  the  face. 

Microsporon  minutissimum  m  the  name  which  lias  been  gives  to  u 
thread-fungus,  which  is  found  in  tin*. skin  disease  known  as  erythrasina 
(von  Burensprung).     The  disease  is  characterized  by  the  formation  of 
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brown  or  brownish-red,  round  patches,  on  the  ini 
which  are  only  slightly  scaly  and  may  be  as  large  as  the  i»alm 
hand.     The  fungi  are  found  in  the  epidermis  and  are  smaller  than  those 
of  pityriasis. 

The  thread-fungi  occurring  in  the  diseased  areas  of  the  akin  may  U 
cultivated  on  suitable  nutrient  media  (agar-agar,  agar-ghivrin,  gelatin 
potato,  blood-serum,  etc.),  and  from  the  conidia  th<  i  develop 

simple  and  branching  threads,  which  become  jointed  (Fig.  478,  a)  and 
form  chains  of  short  cells  (/>).  Club-like  forms  which  fr^pieutly  appear 
on  the  ends  of  the  threads  in  cultures  are  looked  upon  moke  mod 

Ekenberg  as  imperfect  sporangia.     Tim  botanical  [ 

is  still  tmoetermiaML     Nothing 
■PM  pm      certain  is  known  about  t 

tributiou  outside  the  human  bodr 
and  the  bodies  of  am  mala. 

According   i 
forms  of  fungus  occur  in  fara*» 
masses.     Two  of  these  represent 
varieties  of  one  species  of  fungu*. 
Elsenberg  found  oul;  run, 

which  he  regards  as  varieties  of 
one  species.  Pick,  Plant,  and 
Biro  hold  fast  to  the  etiological 
unity  of  the  different  forma  of 
r' ' .  faros, 

Sal  •<  mra nd  advocates  the  view 

r:=afr~  that  th<>    fuugi    causing   tricho- 

vv      BrtS?5^7  pkytia  represent  eutirely  differ- 

^  N^gjto^  ~^-  ent  varieties,  which,  however,  all 

y; V-flJK  1      belong  to   the  genus    Botrrtis, 

Krosing     differentiates    1 1 
groups    of     triehophyton-ft; 

ording  to  the  different  aj»- 
pearances  of  the  cultures  on  po- 
tato, and  he  lays  stress,  among  other  things,  upon  the  differences  between 
their  respective  organs  of  generation  and  fructification.  Bosenbaek, 
who  recently  examined  the  mould-fungi  occurring  in  deep  suppurating 
inflammations  of  the  skin,  differentiates  several  trichophy ton-fungi  at 
the  cause  of  this  disease. 

According  to  Spiotschka  the  micros poron  furfur  h  nnal 

scales  can  be  cultivated,  and  can  be  very  Well  differentiated  in  culture* 
from  other  pathogenic  thread-fungi.  A  typical  mycosis  may  be  pro- 
duced in  man  by  inoculation  with  the  fungus. 

From  the  large  number  of  investigations  «>f  various  authors  carried 
out  recently  it  is  impossible  to  deduce  anything  with  c^rtaintx  about 
thn  number  of  kinds  of  favus-  and  trichnphyt«»n-fungi.  Still  this  uinch 
is  <n  ident  from  the  investigations     that  kne  character  of  the  nutrient 

i lima  lias  great  influence  on  the  kind  of  growth  (Sal>ouraud,  Waelsch), 

and  that  the  difference  in  the  results  is  to  be  attributed  in  large  measure 
to  the  difference  in  the  nutrient  media  on  which  the  fungi  were 
rated. 

Inoculations  with  the  fungi  taken  from  cultures  into  the  akin 
human  beings,  rabbits,  mice,  eto.,  which  were  made  by  Gravity  Boat; 
Muunich,  and  others,  gave  partly  positive,  partly  I  results.     Ao- 


rta. 478.— Culture  of  trichophyton  icmmtraiu.  a, 
Itnui.  Mil*  thmdA  with  Ions  Joint*  which  have  deli- 
cate w»lta,  ft,  tftraadn  with  thick-walled,  short  Joint*. 
«ntw  of  tbem  aptaerical.    Mtgnlfled  800  dlameteri. 


re 


PATHOGENIC  THREAD  FUNGI.  54:1 

cording  to  Plant,  the  inoculation  never  gives  positive  results  when  spore- 
formation  has  already  taken  place  in  the  cultures. 

A  form  of  skin  disease  is  described  as  pityriasis  rosea  (Gilbert)  or  pityriasis  macu- 
late and  circinata  (Bazin),  which  is  very  similar  to  herpes  tonsurans,  and,  as  it  seems, 
is  caused  in  part  by  a  hyphomyceta.  According  to  Behrend,1  who  suggests  the  name 
roseola furfuracea  herpetiformis,  the  disease  is  characterized  by  the  appearance  of  promi- 
nent spots  of  a  rose-red  color,  which  vary  in  size  from  that  of  a  pin's  head  to  that  of  a 
pea  or  bean,  and  which  are  covered  with  dust-like  epidermis  scales.  They  appear 
oftenest  on  the  neck  and  spread  thence  quickly  over  the  body,  but  leave  the  head,  the 
hands,  and  the  feet  free.  The  spots  vanish  again  in  two  or  three  days.  In  some  cases 
the  scales  contain  conidia  and  fine  mycelia  threads. 

Von  Hebra*  described  a  peculiar  itching  dermatosis  as  dermatomycosis  diffusa  flex- 
arum.  It  occurs  on  the  elbow  and  bend  of  the  knee,  and  is  said  to  be  caused  by  fungus 
elements  which  are  like  those  of  pityriasis  versicolor. 

Bizzozero*  and  Bordoni-Uffreduzzi  *  published  a  communication  on  microphyta 
which  occur  on  the  normal  skin. 

Farms  and  herpes  tonsurans  also  occur  in  domestic  animals,5  the  latter  in  cattle. 

In  invertebrate  animals  diseases  occur  not  infrequently  which  are  caused  by 
mycelium-fungi.  Thus  botrytis  Bassiana  causes  the  so-called  muscardme  in  silkworms. 
Cordyceps  tnilitaris  destroys  the  injurious  pine-spider  gastropacha  pint.  Tarichium 
megaspermum,  a  black-colored  fungus,  kills  the  destructive  earth-caterpillar  agrotis 
segetum.  Fungi  belonging  to  the  family  Empusa  attack  especially  the  caterpillars  of 
the  cabbage-butterfly  (empusa  radicans)  and  the  house-fly  (empusa  musea),  and  grow 
all  through  them  and  cause  them  to  die.  Ackyla  prolifera,  according  to  Harz,*  grows 
through  the  musculature  of  the  crabs,  and  is  the  cause  of  crab-pest. 

1  Berliner  kiln.  Wochensch.,  1881,  Nos.  38  and  30. 

»  Wiener  med.  Blatter,  1881 ;  and  "Die  krankh.  Verander.  d.  Haut,"  Braunschweig, 
1881. 

» Virchow's  Arch.,  84  Bd. 

*Fortschritted.  Med.,  iv.,  1886. 

»Cf.  Friedberger  and  Frohner :  "Lehbr.  d.  spec.  Pathol,  der  Hausthiere." 

*Jahresber.  der  MUnchener  Thierarzneischule,  1882-83. 
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CHAPTER  XL 
The  Animal  Parasites. 

I.   Arthropoda. 

1,  Arackmdn. 

B  190.  The  parasites  included  Among  the  Arnchnida  are  f<T  the  i 

i»art  epizoa,  which  either  temporarily  or  permanently  inha  »kin. 

Jut  one  species — the  Pentastomatn— occurs  ;w  lar 

Ifott  <>f  them  lielong  to  the  group  of-maY*  {Acaruln).  ^  'I 

l>elong  to  the  class  tongue-worms  i '/'<  nktxtvinid<r  01 

1.  Acarus  scabiei,  or  sarcoptes  horninis,  the  itch-mite,  is  g  parasite 

the  size  of  apiuhead,  with  a  body  shaped  lik«  B  turtle*!,  pi  ■  the 

ventral  surface  both  anteriorly  and  l»oa- 
teriorlv  with  tv.  h  of 

wliirh   is  romkhed  with  bristlee  (1 
iT'.h.     The  foremost  pair  of  tegs.  •  \tend 
oat  into  stalk-like  processes,  -   in 

discs  for  elinging  purposes.  Thesame 
arrangement  is  found  iu  the  liinderrnoat 
pair  in  the  male,  while  the  Dead  H  the 
last   j.air  in  the  male  and  tin   list  two 

pain  iu  the  female  end  each  in  a  long 
bristle.      On  the  boi  lar 

part    of  the    body    |  several 

bristles,  while  the  hack  is  coveted  wHh 

^HRW  tooth-like  knobs.     Th< 

I J   /]  M  round  and  likewise  covered  with  bristles. 

1 1  I    \  A         ^he  female  is  almost  ti  large  aa 

'I    I       ^  /|  thomal.'. 

mite  dwells  in  ti 

layer  of  the  skin   (Pig-  480  in 

which    it  digs  burr  DM  of  wl 

are  1<»  cm.  in  length.     In  these  burrowa 
the  female  W)  lays  her  eggs,  whi  itch- 

mites  (e).     These  bury  theinn  r  iu  the  epi 

after  several  times  shedding  their  skins,  deve  mature 

individuals.     The  skin  responds  t<«  the  irritation  whi  «»nce 

of  the  mil  mcreaeed  epithelial 

by  inflammation  (c).    The  latter  is  considerably  inoreai  l»ing 

the  spots  which  itch  in  consequence  ol  the  invae 

°m    Ueptus  autumnalis,  the  hart  Fig.  481 

larva  of  a  variety  of  Trombida  .  which  livee  upon  grass  and  bushes  and 
upon  grain,  and  when  opportunity  offers  alights  upon  the  humau  akin; 
•resits  way  into  the  epithelium,  and 

inilammation. 


179—  Kcumlv  iu -ii-mu.-,  Hltwwlng  vcn 

In.;  Mirfu.v.     Mia-nin-l  »'»  aiiuiMttn. 
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Demodex  or  acarus  folliculorum    horn  in  is  (Tig.  482)  occurs  at 

times  singly  or  in 
groups  iu  the  sebum 
of  the  hair-folIi<*h>s 
and  the  dints  of  the 
eebaoei  ms  glands.  It 
is  in  the  neighbor- 
hood of  0.3  mm.  long, 
and   has    on  its  ante- 


mm 


■■;-. '.-: 


Fki.  480.— Scabies.  (Alcohol ;  carmine.)  a.  Homy  layer  of  the  epld«ro>l*,  perforated  bv  numerous 
burrows  of  Itcb-tnlto;  b,  mucous  layer  ami  papillary  body,  U»e  latter  greatly  enlarged  and  infiltrated  with 
cells,  e,  eell-lnflltrnU.'d  cutis  ;  d,  section  through  a  fully  developed  Itch-iulU) ;  c,  eggs  and  euibryi*  of  various 
■Ices ;  /,  f occes.    Magnified  hJ> dlnmeters. 

F, 


FIO.  480. 


Fk.-  4*1.— Lephts  nntumutiU*.    (AfMr  K  urheniiielstw  and  Zflrti.) 


FIO.  481. 


FlOf  ventral  surface  four  pairs  of  short,   thick  legs.     The  head  is  fur- 
nished with  a  snout  and  two  feelers. 

4.  Ixodes  ricinus,  the  woodcock  *>r  wood4ick  (Fig. 
483),  is  a  fairly  large  yellowish-brown  member  of  the 
Araehnida,  belonging  to  the  group  of  tieks.  It  has  a 
black  head  provided  with  a  sucking  apparatus,  and  a 
very  distensible  leathery  body.  It  commonly  occurs 
upon  grass  and  bushes,  and  sometimes  alights  upon  man 
or  beast.  By  means  of  its  sucking  apparatus  it  draws 
blood  from  the  skin,  and  in  this  way  swells  up  to  a  very 
remarkable  extent. 

5.  Pentastoma den tlcu latum  is  the  larva  of  penta- 


^Trrrmnr 


r^«r'*r 


Flo.  482.— Aearua  fol- 
Hcul**rumh<nnfni*.  (Af- 
ter Perls.)  Magnified  300 
diameters 


ricL 
m«,  sucked  tinlf  full  of 
blood.      Magnified  I  illa- 

tu.  ma 


Kin.  484.— Head  end  of  ptntartnma  tlentU 
culotutn.  (After  Perte.)  Magnified  «  dia- 
meters. 
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stoma  teeniotdes,  a  lance-shupcd  organism  be  louring  to  the  order  of  th» 
toLgu^-worruH  or  PeutaHtoinida>.  It  inhabit!  tlie  nasal,  frontal,  mad 
maxillary  sinuses  of  various  animals,  especially  the  dog.  It  very  seldom 
occurs  iu  human  beings  (Laudou),  aud  when  it  occasion*  hv 

iliui] ligations.  The  sexually  mature  female  is  from  GO  to  130  mm.  long 
and  anteriorly  from  8  to  10  mm.  hn»ad,  while  (he  Bale  measure**  from 
1(1  to  90  mm.  in  length  and  anteriorly  from  3  to  4  mm.  in  breadth.  The 
larva  is  from  4  to  6  mm.  long  and  1.5  mm.  wide;  is  plump,  and  •  >f  some- 
what flattened,  spherical  shape.  Its  location  is  usually 
spleen,  and,  in  or  o  rarely,  other  organs  of  men  ami  hedni  1 1  is  4 

quite  common,  though  not  a  dangerous,  parasite.     Its  tn> 
off  into  some  ninety  ring-shaped  segments,  which  are  provided  around 
the  borden  with  thorn-like  processes  (Fig.  4S4),  while  the  head  ex- 
tremity is  furnished  with  four  hook-shaped  feet. 

Living  mites  OOBfff  very  frequently  among  tlie  domes'  p  ju  ]«rMitei  cm  the 

skin,  representing  \:iriuug  species  of  different  families. 

Btncftm  lomistf,  the  burrow-  or  Itcb-mita  of  man,  occurs  also  in  hones  and 
Neapolitan  sheep.  Hot  only  tin-,  but  VSXiOUl  kinds  of  sarcoptui  arc  distingnlaliahfc. 
which  infest  the  domestic  animals — for  instance,  aanopte*  *yu.a/»(/entJ,  occurring  U 
dogs,  swine,  sheep,  and  goats,  ami  sarcoptes  miner,  iu  cal  ldia. 

Dermatophngua,  tlie  bitni</-mitc  (Fig.  485),  with  broad  htsiul,  oocurn  indifferent 
mals,  and  various  species  of  the  same  are  distinguished.    They  live  upon  the  cells  of  lk« 
epidermis  sad  oootoion  desquamation  of  the  skin. 

Derinatocoptes,  the  sucking-mtte  (Fig.  486),  with  long  slender  head,  rohn  the  akin  of 
blood  and  lymph,  and  produces  inflammation.  iJermalocopUs  communu  ocean  in 
horses,  cattle,  and  sheep.     Dermatocoptc*  cuniculi  is  a  parasite  infesting  tlie  ears  of 

'totea  equi  of  Oerlarh  is  a  mite  occurring  chiefly  00  the  fret  of  heary 
and  Boolofa  horses,  where  it  excites  a  moist  dermatitis,  often  incorrectly  called 


Pio.  486.— Male  of  (be  dtrmati>ttUnQit*  cummu- 
.r*<rrau.) 


fits,  *bowlna  ventral  surface. 

IdM  .•-i.ll;ili.-I.Tx 


m# 


4*1. -Male  of   Um 
i.nnnir  ventiml 
itin«-i  J*i  <iuumian. 


DemuanyuntM  avium  is  a  red  blood-sucking  mite  about  1  mm.  long,  which  U 
often  in  birds. 

( »{  the  Tick  family  there  occur  in  dogs,  cattle,  and  sheep variauM  finds  of  J 
while  in  pigeons  the  argaM  rcflexuu  and  others  are  found. 

Leptun  antuihtuUts  occurs  also.in  dogs  and  chickens. 

Species  of  Demodez  occur  In  dogs  and  swine,  occasioning  pustular  eruption* 

Pentasiomaia  are  found  also  in  cattle,  sheep,  and  goats,  and  In  certain  regie 
abundant  in  cattle. 
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2.  Insects. 

§  191.  Most  of  the  parasitic  insects  are  epizoa.  Part  of  them  remain 
only  temporarily  upon  tho  skin,  and  from  it  derive  their  nourishment, 
while  others  remain  there  permanently  and  utilize  the  skin  structures 
as  a  place  in  which  to  deposit  their  eggs.  The  following  may  be  men- 
tioned as  belonging  to  the  numerous  species  here  included : 

1.  Pediculus  capitis,  the  head-louse  (Fig.  487),  occupies  the  hairy 
scalp,  and  derives  its  nourishment  (i.e.,  blood)  from  the  skin  by  means 


FtQ.  487.—  Female  pedlcuUm 
• .  allowing  ventral  surfacv. 
<  K  Ucheumeteter  and    Ztlrn.) 
Magnified  13  diamcurs. 


no.  488.— Male  jxdicuttt*  jm- 
h\t.  allowing  ventral  »urfm>-. 
(KOohenmelaler  and  ZUru.) 
Magnified  13  diameter*. 


Fio.  480.— Female  vediculm 
vtntlmctitorum,  showing  veu- 
tral  surface.  (KUWieuineister 
m.d  zurn.)  MagnlOed  9  dia- 
mt  Hi 


of  its  feeding  apparatus.  Its  eggs  or  nits  are  barrel-shaped  and  white, 
and  are  fastened  to  the  hairs  by  a  coating  of  cbitin.  It  takes  the  embryo 
only  about  eight  days  to  hatch  out.  La  consequence  of  the  scratching 
induced  by  the  itching  there  arise  frequently  quite  severe  dermatitides, 
especially  eczema, 

2.  Pediculus  pubis,  the  felt-  or  crab-huse  (Fig.  488),  dwells  in  the 
hairy  parts  of  the  trunk  and  extremities.  Its  habits  are  the  same  as 
those  of  the  pediculus  capitis. 

3.  Pediculus  vestimentorum,  the  clothing-  or  body-louse  (Fig.  489), 
lives  in  the  wearing-apparel  anil  deposits  its  eggs  there  as  well.  It  gets 
upon  man  to  obtain  nourishment. 

4.  Cimex  lectuarius,  the  bedbug,  dwells  in  beds,  floors,  closets,  etc., 
and  gets  upon  people  at  night  to  suck  blood.  It  causes  wheals  upon  the 
skin. 

5.  Pulex  irritans,  the  common  Jtea,  also  draws  blood  from  the  skin. 
A  little  hemorrhagic  dot  may  be  found  where  it  has  sucked.  Sometimes, 
also,  there  appear  local  swellings  and  wheals.  It  lays  its  eggs  in  the 
cracks  of  floors,  in  sawdust,  etc. 

G.  Pulex  penetrans,  the  tandfoa,  occurs  in  South  Africa  in  the  sand. 
The  female  lays  her  eggs  in  the  skin  and  causes  thereby  intense  inflam- 
mation 

7.  Gnats,  having  mouths  provided  with  stinging  and  sucking  ap- 
paratus (Culicidip  and  Tiptdu&e),  horse-flies  {Tahanida*),  and  common 
flies  (Siomoa&idcB)  draw  blood  frequently  from  the  human  skin.  Various 
flies  ((Estridtc  or  biting  Hies,  and  Muscidtc  or  stinging  flies)  occasionally 
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lay  their  eggs  in  the  skin,  on  wounds  or  ulcers,  or  in  the  i 
body  aecessible  to  them,  after  which  the  developing  mitt-s  occamo 
irritation  of  the  tissues  and  inflammation  {My  I      n*r  certain  eii- 

cunistaucvs  their  larva?  may  also  get  in  to  theintestin.il  b  i  the  food, 

and   here  develop  further.     This  happens  especially  -  pfrftntfft 

and  bowels  are  the  seat  of  abnormal  fianditaOtti  which  interfere  with 
digestion.    ThQeggaofih  lb  Europe  genexall j  t1     San-opliili 

Wohlfartij  in  America  chiefly  the  Gompsom;  lareUsris 

and  the  Musca  Anthropoj  ifter  being  d<  u  the  morons 

membranes  or  upon  wounds,  hatch  out  within  a  few  hours,  and  ceast 
irritation  of  the  neighboring  soft  parts  by  their  effort!  t<.  "l>tain  nounai- 
ment.  They  may  evon  denude  the  bones  in  the  canal  i  .f  the  eai ,  the  nore, 
and  the  antrum  of  Highmore  (myiasis  niusc<  hi  the  course  of  about 

a  week  the  larva*  abandon  the  ulcers  and  in  oh]  \  salis-form  remain  buried 
in  the  earth.  The  (EsirUhv  (iu  Europe  tlm  h\  podenna  bona  and  the 
hypoderma  Diana;  in  America  the  dermatobia  noxialia  or  cnterabra 

livMiitris)    lay   ti 


wounds  or  ujxm  the  intact  ekia; 
BOOD  the  larva,  hatching  oat, 
penetrates     iut<>  by 

means  of  booklets,  and  in  the 
course  of  from  oi  months, 

after     re[>eatedli  iirar     its 

skin,  grows  t<>  be  some  3  cm. 
long;  in  the  later  sta+ce*  it  ooca- 
sions  iu   its  .    a    painful 

swell  it ik  <*  u-stro* 

Tin-  i>anudt*e  belonging  to  the  tarn- 

Unl  ••  domestic  animal*  than 

ti.  iiihI  ii  im  t»}M-<  nil'v  t)..    tpmim 

latrun  whewe   lame  luteal  axdnak. 

trophihis  e-jui  (Fig.  4flO),  gnstr<yphil\ta  jtecorwt. 

the  stomach  and  &djaoenl  ■BOtlOU  Ol  the    i  n u.^i  i  u»-  of   tbfl   librae,  and  httrv  tbry 
pment  until  thry  reach  thi  t^wn 

(Esirus  ovi»  lays  it«  larvaj  in  the  nasal  en 
wander  into  the  frontal,  nasal,  and  inaxillan 
also  luto  the  cranial  cavity,  and  occasion  inflammation. 

The  larva  of  (j  boree  Into  Lheekiaol  thecow,a 

far  aa  the  chrysalis  stage,  wheu  it  again  leav?* 


Fto.  4B0.— O<utroi'h  (A fur  Brauer.)    a, 

Male ;  b,  larva. 


II.  Vermes  (Worms  . 

1.  Nematodes  {J: 

L9&  All  the  roundworms  whieh  orcu-  A  belong 

Nematodes.    They  |  r,  cylindrical,  extend 

times  filiform  body,  with  neither  segin<  iges       1 

is  thick  and  elastic.     The  oral  opening  is  found  at  .ivdj 

rided  sometimes  with  soft  and  soi  .  h.>rn-lif 

gated  got,  together  with  the  pharyni  and  chylostoi 
through  the  entire  body-cavity  (Y\\z.   4  .:.  upon  t 

short  distance  from  tlie  usual  1>  awl-shape* 
1        •  \ual  organs  and  tln-ir  openings  are  als"  !u!p1        he  ventral  i 
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The  female  sexual  orifice  is  located 
at  about  the  middle  of  the  body,  less 
aantlj  Dear  tit©  anterior  or  poste- 
rior extremity  (Fig.  491,  A,  a).  In  the 
iial  oririce  and  the  anus 
are  located  together  (B,  c).  Thechiti- 
nous  covering  of  the  lower  gut  forms 
in  the  mala  tlu>  means  of  clinging  in 
the  act  of  COpnlfttion,  Tlie  males  are 
usually  smaller  than  the  females.  The 
development  is  continuous,  and  the 
metamorphoses  are  not  striking.  The 
nematodes  which  occur  in  man  are, 
some  of  them,  harmless  intestinal  par- 
asites, while  others  are  very  danger- 
ous, sometimes  even  fatal,  parasites  of 
various  organs. 

§  193.  Ascaris  lumhricoides.  the 
common  tpool  or  roundworm  (Fig.  491), 
is  a  light-In  own  or  reddish-colored 
worm  cylindrical  in  shape,  and  tarr- 
ing generally  to  a  point  at  the  end.  The 
female  (A)  is  from  25  to  40  cm.  long, 
the  male  <B)  considerably  smaller,  and 
the  posterior  extremity  ox  the  latter  is 
bent  in  the  form  of  a  hook  and  provided 
with  tw^o  spicules  (r)orchitin  processes. 

The  mouth  (h)  is  inclosed  by  three 
muscular  lips,  provided  with  very  fine 
teeth.  The  sexual  opening  of  the  fe- 
male  (A,  «)  lies  anterior  to  the  middle 
of  the  body.  The  eggs,  which  the 
mature  female  contains  in  enormous 
numbers,  possess  iu  their  fully  devel- 
oped condition  a  double  shell  (Fig. 
4'.'"-!i.  and  around  this  is  an  albumi- 
nous envelope.  Their  longest  diam- 
eters amount  to  between  50  and  GO  /*. 
The  worm  inhabits  the  entire  intestinal 
canal,  but  most  frequently  the  small  in- 
testine. It  is  the  most  common  para- 
site in  man,  and  frequently  is  found  in 
great  numbers.  When  mature  females 
are  present,  the  fseces  contain  nu- 
merous eggs.  Theseare  very  resistant 
t<»  asteroid  influences — for  example, 
drying  and  freezing. 

The  eggs  require  no  intermediate 
host  (Lutz,    Leuckart,    Grassi,    Epp- 

Fi<;.  4ft,  mbricotde*.    (Aft«   Pari*.)    A.  Femal.-:  /?.  male.    ^Natural  size.')    At  a  Is  tbe 

r«m&J«<  s^xiiui  oriiirt' :  r.  t  i>s  <>f  u«*  iuato ;  /»,  Head  extremity  (magnified)  of  tbe  worm,  wttb  tbe 

tbreeUpK. 


mi.  lumbrieoidt*  (after  Leuckart.),  wltb  abell  and  albuminoui  envelope. 
tod  300  diameter*. 

30 
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stein)  in  order  to  develop  into  the  roundworm,  so  that  a  ]*r*on  marie. 

oome  m&oted  by  Bwallowing  the  eggs  which  have  I 

bowel  ami  have  matured    in    the  According  t<>  cultu 

nients  which  Eppsteiu  carried  out  on   human  t> 

had  long  been  cultivated  on  damp  in  attains  aextul 

maturity  in  from  ten  to  twelve  weeks  aft*r  ingest  the  QggB 

this  time  the  male  is  from  13  to  1")  cm.  long,  and  I 

30  cm.     Its  presence  in  the  intestine  does  not  osn  i 

nhh-   distui -banci'.      Only    when    protest 
in  large  ihiiiiKts   does    it   top:' 
Boiallj  in  children,  canee  intewtiiul 


catarrh,  vomiting 

and  convulsions. 

into  normal  or  patholi  ;«uin| 

the  wall  of  the  intestinal  canal,  at 

this  way  causes  trouble.     Thus,  wb 

the  ductuschole*! 
produce  bile-stasis.     \Yli»>n  it  pencil 
through  an  ulcer  out 
domiual  cavity  or  hit 
may  occasion  iniinnimati< 
ticular  tissue.     By  Leuci. 
said  to  have  the  DOWtt fllbocifiB  thr. 
the  uninjured  l»owel-walL     1 
the  worm  passes  aw;:  turn 


ID 


Fro.  498.  t  <••    M 

40S.-Ojrywri*  rtrmiadarin.    o.  Sexually  mature  fruate ;  f«,  female  full  of « 
Belter.,     Magulfled  111  dlUMtMB. 

*W.-E«g»rif  -riptri.-  r< rmictilitrh  in  v»r1r>a*  *Uu>«of  dmtapwmt,    (After  i.^ 
n,  />.   c,  MiriDentetlon  of  yolk;    tf,  liulpol<*-«liatK>d  embryo;    «,  warBMfcapwd  mtiteyu. 

the  faeces,  and  at  times  pet'  oa  in  vomiting.     From  the  pharynx  it  mar 
wander  into  the  larynx. 

I   very  rare  inU-xtlrml  parasite  is  the  aararia  myaUu,  the  rooiwlworm  of  Uw  cat. 
which  is  ven*  much  smaller  than  the  onllnary  roondWO! 

§  104.  Oxyuris   vermicularis.    tlie   mrl  f,    or  thn 

(Fig.  493),  is  a  small  roundworm,  the  female  being  lO  mm.  loui*  I 
and  pointed  at  the  caudal  end  like  an  awl,  while  th  long 

(c),  with  a  blunt  posterior  ending  provided  frith  a  spiculnm. 


ANIMAL    PARASITES, WORMS. 


549 


The  eggs  (Fig.  494,  a),  which  the  belly  of  the  female  often  lodges  in 
immense  numbers,  are  50  ."  long  and  24  ft  broad,  have  a  ilat  and  a  curved 
surface,  and  a  shell  which  is  covered  by  a  thin  albuminous  layer.  The 
oxyurii  oermictdarU  inhabits  the  large  intestine  and  the  lower  part  of 
the  small  intestine.  According  to  Zenker  and  Heller,  only  the  fructified 
mature  female  is  found  in  the  large  intestine,  while  the  younger  indi- 
viduals and  the  males  occur  in  the  small  intestine.  In  greater  or  smaller 
numbers  they  are  of  very  common  occurrence.  At  night  they  are  {none 
to  tra&der  outside  the  rectum  into  the  ana]  region,  and  also  enter  the 
V&gin*,  CHJcasioning  itching.  The  scratching  thus  produced  sometimes 
leads  to  dermatitis,  erections,  masturbation,  etc. 

For  the  eggs  t<»  develop  (Fig.  4,.>4,  ".  l>,  e,  d,  e)  it  is  necessary  after 
their  expulsion  with  the  feces  that  they  again  make  their  way  into  the 
sti  unach  ( if  man  or  beast.  It  is  very  probable  that  the  original  possess,  m 
of  the  o.rf/ttrts  vermioulana  reinfects  himself,  the  eggs  which  remained 
stuck  to  his  fingers  when  he  scratched  himself  later  getting  into  his 
mouth. 

The  eggs  are  very  resistant  to  drying,  and  when  dry  may  be  scattered 
from  place  to  place. 

Jj  195.  Anchylostoma  duodenale  (dochmius  duodewtJis  or  sttvngyhli 
duodenaliB)  ia  B  siuall  palisade-worm  which  tenants  the  upper  part  of  the 
small  intestine  (Fig.  495).  The  cylindrical  body  of  the  female  possesses 
a  length  of  from  5  to  18  ram.,  while  that  of  the  male  is  from  6  to  10  mm. 
long.  The  cephalic  end  (Fig.  496)  is  curved  toward  the  dorsal  surface, 
and  is  provided  with  a  mouth-capsule  located  on  the  ventral  side  (if). 
It  is  almost  completely  divided  dorsally,  and  the  cleft  is  covered  by  two 
chitiuous  layers.  On  the  ventral  border  are  four  incurving  teeth  (&), 
while  on  the  dorsal  border  are  two  teeth  perpendicularly  arranged  (e), 
both  kinds  being  held  together  by  chitinous  bands.  In  addition  the 
interim-  of  the  capsule  contains  a  conical  elevation  beneath  the  cleft  in 
the  dorsal  surface. 

The  male  is  provided  at  the  caudal  extremity  with  a  threefold  bursa 
(Fig.  495,  0  and  two  thin  bone-like  spicules  (»).  In  the  female  the 
caudal  end  is  pointed  and  is  armed  with  an  awl-like  prong;  the  vulva 
lies  back  of  the  centre  of  the  body.  The  oval  eggs  (Fig.  497)  are  from 
44  to  67  p  long  and  from  23  to  40  /*  broad.  They  undergo  the  first  stages 
of  cleavage  in  the  human  intestine  (u,  h,  c,  d),  develop  still  further  in 
muddy  water  (c,/),  and  may  then,  if  brought  into  the  intestinal  canal 
of  man,  immediately  develop  again  into  sexually  mature  individuals. 
Their  presence  in  the  intestinal  tract  is  not  without  danger.  With  its 
teeth  the  worm  works  its  way  into  the  mucous  membrane  as  far  as  the 
submucosa  and  sucks  itself  full  of  blood.  Its  point  of  attack  is  dis- 
tinguishable later  by  a  small  eechymosis,  in  the  centre  of  which  lies  a 
white  spot  with  a  central  perforation.  Occasionally  there  are  found  in 
the  mucous  membrane  of  the  bowel  small  blood-tilled  holes  containing 
each  a  coiled-up  worm.  When  present  in  large  numbers  they  cause 
continuous  and  serious  loss  of  blood,  which  produces  a  profound  anaemia 
in  the  patient  {Egyptian  cMoroms),  Perroncito,  Graziadei,  and  Baumler 
have  ascertained  tne  presence  of  aiichylostomata  in  the  intestine  even 
several  years  after  infection  has  taken  place.  The  parasite  is  common 
in  the  tropica.  According  to  Griesinger  and  Bilharz,  something  like  a 
quarter  of  the  population  of  Egypt  suffer  from  this  disease.  A  few 
s  ago  the  parasite  was  very  frequently  observed  among  the  laborers 
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The  eustrongylus  gigas,  a  palisade-worm  of  red  color,  whose  female 
roftcboo  a  leugth  of  a  metre,  is  a  very  rare  parasite,  which  has  been  ob- 
served hut  a  few  times  in  the  pelvis  of  the  human  kidney.  It  possesses 
a  buccal  opening  with  six  papilhe,  and  the  male  has  at  the  caudal  end  a 
bursa  with  a  single  spirillum.  The  eggs  are  oval,  0.06  mm.  long,  and 
provided  with  an  uneven  albuminous  envelope. 

The  strongylus  longevaginatus,  a  white  thread-like  worm  2G  mm. 
long,  was  observed  in  one  instance  in  the  lung  of  a  boy. 

Species  of  dochmius  occur  also  In  dopf  and  Ctfll"- not  only  ttta  ibfhmius  duotlenalis, 
but  also  other  varieties — mid  are  mid  likewise  to  Maw  ia  axnia. 

Varieties  of  stronyyltts  occur  very  frequently  in  tlie  domestic  animals,  sometimes 
as  intestinal  parasites,  again  as  dwellers  in  the  Jungs.1 

mjylun  armatits  in  a  parasite  of  the  horse,  which  enters  the  intestinal  tract  as  an 
embryo,  and  thence  bores  into  the  mesenteric  arteries,  or  ewii 
into  a  renal  artery,  where  it  develops  to  sexual  maturity  ami 
Ihm  wanders  back  into  the  targe  IntMtinfc  The  fully  devel- 
oped male  worm  is  from  20  to  liti  mm.  long,  the  female  from  8Q 
to  65  mm.  It  cause*  clots  to  t-aiu  in  die  arteries,  and  brings 
about  aneurismal  dilatations  <»f  the  vessel-wail. 

8trongjflu$  ftlarut  is  a  filiform  worm  boom  25  to  8-1  mi 
long,  uM.li   OQCtUrj   iu  tLe  :iir-[»;(-s.sayea  of  sheep,  go;tts.  rabbits, 

ami  dner.  and  Caen  oeeaelona  Inflammations.    Stro-n^yfttf  twit- 

cens   and   xtrongyhm  paradoxus,    neutntoUlhtm   ovis    pnltwni'de 

(Ifrdtln)  or wMMtraffifi  wis  puhnmattt  (Soon),  are  likewise  oc- 

nu  of  aneep'a  longs,  sfresflftaa  paradoxus  also  of  the  lungs 

of  swine.  Stnmyyhts  QOSiBUrtofm  occurs  in  the  lungs  of  the 
have  anil  rabbi  l.  while  strongylus  Hyngataus  and  strontjitht*  htm- 
chialis  are  found  in  the  air-pasaages  of  binis,  all  three  being 
prodnatlva  of  Inflammation.  flUronaytaa  micrurus  (Serosa*)  oc- 
curs in  cows  and  calves,  not  only  iu  the  air-passages,  but  also 
In  arterial  aneurisms. 

^  §  196.  The  angulllula  stercoralts  or  pscwlorhab- 
difi*  BtercQraUs  (Fig.  498)  is  a  small  nematode,  the 
male  possessing  a  length  of  0.88  mm.,  the  female 
1.2  mm.  The  worm  is  indigenous  to  Cochin  China 
and  Italy,  and  in  the  latter  country  often  occurs 
simultaneously  with  the  anchylostoina.  The  fruc- 
tified female  contains  both  eggs  and  embryos  (Fik,r- 
498).  The  latter,  which  at  birth  spread  through 
the  whole  intestinal  tract,  the  gall-ducts,  and  the 
pancreatic  duct,  and  even,  according  to  Normand, 
occasion  diarrhcea,  may  develop  inside  the  intestine 
up  to  the  poiut  of  formation  of  the  sexual  organs 
(Perroncito).  In  all  probability  some  even  attain 
complete  sexual  maturity,  while  others  pass  away 
earlier  with  the  neees.  The  larvae  at  their  depar- 
ture are  from  250  to  370  n  long. 

According  to  G«  >lgi  and  Monti,  the  anffuilhdtt  sfer- 

atU  penetrates  into  Lieberkuhn's  crypts,  where 
it  deposits  its  eggs  and  young;  these  cause  some- 
times epithelial  degeneration,  and  afc  other  times  epithelial  hypertrophy. 

The  anguillula  intestinal  is  is  a  roundworm  2.25  mm.  long,  of  which 
species  the  female  alone  is  known.     It  has  the  same  distribution  as  the 

1  A.  Mitller  :  "  Hie  Nematoden  der  BfagStalorlaagSB  und  die  Lungenwurmkrankbeit, 
eine  roologifwh-patholog.  Untersnchnng," Jeutacae  Zttt,  f.  Thiermed.,  xv.,  U 

*"Bau  von  BtrvngvlUi  mfcrurus, n Deutsche  Ztttackr.f.  Thiermed.,  xviii.,  1802. 


Fig.  498.— Female  of 
a>njuiUu!<i  tttrcoralU, 
with  ens  and  embryos. 
(Aft#r  I'errutrdto.)  Mag- 
nified 85  diameters. 
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cmtjuilhila  stercoral i*.     Tho  eggs  do  not  develop  iu  the  intestinal  canal, 
or,  at  any  rate,  exhibit  only  the  first  stages  of  segmentation  at 
of  their  departure  with  the  fteees.     At  a  temperature  oi  from  -•"    t 
C.  there  sets  iu  a  very  rapid  segmentation  of  the  eggs  in  tl 
faeces,  and  the  development  of  the  embryos  comiueuc* »  h  the  Ut- 

ter attain  their  complete  development  only  in  a  new  In 


§  197,  Trlchocephalus  d  is  par.  the  whigHiOorm,  is  indeed  a 
but  comparatively  harmless  parasite,  which  is  found  in  the  chvuiii  and 

neighboring  section  ofl  the  intes- 
tine. According  to  Askanay 
(have  blood  from  the  intestinal 
mucous  nam  bra  no.  Both  I 
and  female  are  from  4  to  5  cm. 
long  (Fig.  499).  The  anterior 
body-cavity  (a,  I  narrow 

and  thread-like,  while  Ihe  posterior 
half  of  the  body,  which  contains 
the  sexual  organs  (/. 
very  much  thicker,  cylindrical  in 
the  female  (B),  and  in  the  male 
(A)  coiled  np  and  provided  e 
epiculuni 

The  eggs  (I  ave  an  elon- 

gated oval  sha  |  ><  being  60  long. 
They  possess  a  thick  I  r<wn  shell, 
which  exhibits  at  eaoh  pole  a  pen* 
shaped  swelling  tab 

The  first  embryonal    ib  . 
ment  takes  place  in  water  and  damp 
earth.       It    progreeeee    •  xtremely 
"A  ^         slowly,  raquriag  in  the   Hammer 

fig.  mo.       from  four  to  five  month*,  and  in 
the  colder  periode  of  |  tr  a 

much  longer  tiio-  **ggA  are 

very  resistant  1. 1  o  >ld  and  rl 


JB 


fk..  m,  it 


FtO.  4BB.-7  MMT,     A.Hm)»',B, 

candtl  end  of  (eniali-;  <>, 

belly  with  onopburua;  c,«tomacto;  d.  intestine: 
f-,rl<«ni:  /,  *ntnln*l  >luct;  y.  i«-ul»:  U  U<!l-*im|M-.i 
wiinln  ■tiraili  uid  end  <>f  imuis:  m«  mu^um'  al 
female;    n,  IDUi:  p.   vnirtnal    orlBoft. 

(After  KOcbenmcWer  and  Zttra.)     Aiutfuiitai  10 

Fio.  500.- 
rj    KM 


1',  eptutluM  OCMT 

in  tl-..  ils. 


'"ihMiMKMr* 
i.ncnt  .mm,,  i.  v 
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j  198.    The    trichina    spi 

is    seen   in    two   forms  —  namd 
the  trichina  of  the  intestine  and  the  trichina  of  tl 

It  wmal  maturity  as  an  intestinal  para- 

intestinal  trichina — and  then  appears  as  B  small,  whifc  k©  worm. 

risible  even  to  the  naked  eye.    The  femali 
(B)  considerably  smaller.    The  hinder  part  of  the  U>d 
both  sexes,  and  in  the  male  (Bj  is  provided  on  the  dorsal  half  »iih  two 
conical-shaped  terminal  pegs,  which  arc  directed  fcowai  and 

are  separated  from  each  other  by  four  kuob-lil 
spiculuni,  the  muscular  cloaca  is  protruded  outward  in  oopolaAJ 

1  Pot  tli.<  lifcri\turoon  this  subject,  cotumit  Huber  :  **  Bib1ioer»pblcd.  kilo.  H«lmta» 

tbotocii    "  ■  I  ttifl  Allium.  -  'tf*-Ara  .1'. 

Chiv/.llm  lM.,1ft00. 
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The  intestinal  canal  begins  with  a  muscular  mouth,  which  has  the 
functions  and  appearance  of  an  intestine,  and  farther  on,  increasing  iu 
calibre,  passes  directly  into  the  food-canal.  This 
is  surrounded  throughout  its  entire  length  by  so- 
called  cell-bodies — that  is,  a  row  of  large  cells. 
The  stomach,  which  is  the  continuation  of  the 
food-canal,  is  a  flask-shaped  dilatation  of  the  in- 
testine, and  is  covered  with  tine  granular  colls. 
The  stomach  passes,  with  no  important  change 
of  structure,  into  the  intestine,  which  in  the  male 
joins  with  the  seminal  duct  at  the  caudal  end  to 
form  a  cloaca. 

The  ieaticle  consists  of  a  pouch,  which  com- 
mences near  the  caudal  cud  of  the  body  in  a  blind 

.  proceeds  forward  as  far  as  the  cell-body,  and 
bending  there,  passes  over  into  the  seminal  duct. 

The  sexual  organs  of  the  female  (A)  consist 
of  a  single  ovary,  a  uterus,  and  a  vagina,  which 
opens  outward  at  the  junction  of  the  first  and 
second  quartern.  The  ovary  likewise  forms  a 
pouch  located  close  to  the  posterior  extremity  of 
the  body,  and  in  this  develop  the  roundish  eggs. 
The  pouch  passes  anteriorly  into  the  sac-shaped 
uterus. 

The  eggs  develop  within  the  uterus  into  em- 
m  which  are  set  free  at  birth. 

The  muscle-trichina  (Fig.  502)  is  a  worm 
from  0,7  to  1,0  mm.  long  which  lives  in  the  mus- 
cles of  the  body.  It  is  generally  coiled  up  in  a 
spiral,  and  lies  in  a  capsule,  which  occasionally 
contains  lime-salts.  Between  the  coils  of  the 
worm  is  a  finely  granular  mass. 

A  single  capsule  may  contain  two,  three,  or 
even  five  trichimr. 

If  a  piece  of  muscle  which  contains  living 
trichinae  finds  its  way  iuto  the  stomach  of  a  host 
— for  example,  man — the  capsules  are  dissolved 
and  the  trichina  liberated.     Sexual  maturit 

lined  in  the  intestinal  canal  in  two  and  a  half 
days,  when  copulation  occurs.  On  the  seventh 
after  the  introduction  of  the  muscle-trichina) 
the  birth  of  embryos  begins,  and  continues  quite 
a  while,  apparently  for  weeks.  A  single  female 
trichina  I6  Paid  to  beai?  from  one  thousand  to 
thirteen  hundred  young.     According  to  the  in- 

Igations  of  Pagensteeher,  Chatin,  Cerfontaine, 
and  Askanazy,  the  female  trichinie  penetrate  into 
Aye  intestinal  villi  and  deposit  the  embryos  in 
the  h  mph-vessels,  whence  their  migration  begins. 
Bow  far  they  am  swept  passively  along  with  the 
lymph,  how  far  active  migration  is  concerned  in  J. 

their  spreading,  is  a  difficult  matter  to  determine.  Fl(;  ML-asartt  mature 
I  >imo  in  the  muscles  they  penetrate  the  primitive  KSlnaruTLpul!k^:Mi 
fibres,  bring  the  adjacent  contents  to  degenera-     nmediaxnamewrs. 
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tion, ami  grow  in  about  fourteen  days  to  fully  d  d  rauttcle-tri- 

china?.     In  the  neighborhood  of  the  musch'-tihrns  which  contain  trichina 
there  sets  in  a  growth  of  wliil«>  the  it 

tissue  becomes  inflamed.     At  first  the  trichina  is  inclosed  only  by  th« 
sarcolemma,  which  shows  hyaline  thickening  al><>  l'*ut,  later  on, 

inflammatory  granulation  occurs  in  the  neignborln 
Deotive  tissue  on  the  outer  surface  of  the  sarcolemma,  and  alao  pene- 
trating into  its  interior,  when-  the  muscle  nuclei  in  consequence  J* 
lis  may  develop  later  iu  the  connective  tissue  of  the  cnpecJi 
tissue  being  !ly  well  marked  at  Ibe  ends 

The  intestinal  trichiuno  have  a  limited  lifetime  of  from  five  to  eight 
weeks.     The  niuscle-triehinn  ,  on  tit.-  * . 1 1 1 ^ i-  hand,  mav 
possibly  an  unlimited,  time  (that  is,  until  tbe  death  of  the  affect* 
dividual),  or  at  any  rate  for  years;  and  yet,  according  t 
few  of  them  may  din  before  the  formation  of  the  capsule  i 
After  some  time  there  takes  place  a  deposition  nf  lime-Ball  cap- 

sule, which  causes  it  to  appear  glistening  white  by  reflected  light  and 


Fi<;.  3*C     I  uiu.*<  i<.--t rl<  Mi in\     i  A  fu-r  Iau"  Karr  '     Mnirnifl"!  <W 

by  transmitted  light  cloudy  and  dark.     Iu  rare  cases  t  tuo 

selves,  after  dying,  undergo  calcification. 

The  trichina'  have  been  obaerred  not  only  in  man.  but  iu  the  swine, 
cat,  rat,  mouse,  marmot,  polecat,  f<»x.  mai  ndger,  hedgehog,  ana 

ion,  fifuscle-triohinis  are  als<.  produced  in  rabbits,  ^tinea-pigs, 
sheep,  and  dogs  by  fending  on  trichina-infected  meat  Human  lyings 
are  infected  by  tho  ingestion  of  uncooked  pork.  Tim  iirvaaioa  of  tri- 
china* produces  various  Dbenomena  in  num.  Tim  sympli  m  in- 
testinal catarrh  follow  the  introduction  of  tricninom  •  the 
intestine.  As  the  trichina  wander  into  the  mnaclefl  than  arise  pa  inn, 
swellings,  oedema,  and  paralyses,  and  not  infrequently  fever  set*  in.  The 
symptoms  are  most  severe  in  the  fourth  and  fifth  waaki  infre- 
quently death  follows.  The  intensity  and  severity  of  th  ins  are  in 
general  proportionate  to  the  nninber  of  invading  trichime  in  the  muscle*. 

The  trichina?  are  found  in  greatest  number*  in  the  diaphragm,  the 
tongue,  the  intercostal  muscles,  the  muscles  of  the  neck  and  Ian  nx,  and 
the  thighs,  and  are  scattered  most  sparsely  in  the  distant  muscles- 

mities.  The  collection  is  usually  greatest  around  the  attachmenti 
of  the  tendons. 
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{Fig.  503),  the  guinea- 


§  199.   Filaria  or  dracunculus  medinei 

(conn,  is  a  thin,  filiform  worm  from  66  to  Iw  cm. 
long.  Up  to  the  promt  tlie  female  alone  is  known. 
The  cephalic  end  is  rounded  off,  while  the  caudal 
end  tapers  into  a  pointed  tail  curved  toward  the 
belly.  The  external  covering  consists  of  a  firm 
cuticle  which  becomes  thickened  at  the  cephalic 
end,  taking  the  shape  of  a  shield.  The  intestinal 
canal  is  narrow  and  possesses  no  anus.  The  ute- 
rus, filled  with  young,  takes  up  the  major  part  of 
tin'  whole  body-cavity.  The  embryos  have  no  egg- 
shell, but  possess  a  thick  cuticle  and  an  awl-sh; 
tail.  As  intermediate  host,  the  embryos  seek 
small  Crustacea,  contained  in  which  they  reach  the 
stomach  in  the  drinking-water.  In  Africa  and 
Asia  the  worm  occurs  very  frequently.  It  develops 
in  the  skin  to  sexual  maturity,  and  occasions  cuta- 
neous abscesses  on  the  affected  spots.  Most  usu- 
all >  it  is  found  on  the  lower  extremities,  especially 
in  the  region  of  the  heel. 

Filaria  sanguinis  homtnts  is  the  name  applied 
to  the  terra  (Fig.  o04)  of  a  worm  which,  when 
sexually  mature,  is  filiform,  and  measures  from  6 
to  10  am,  in  length.  It  is  called  after  its  dis- 
coverer filaria  Bancroft!.  The  larWB  are  0.35  mm. 
long,  and  occur  in  the  blood 
and  ly  m ph  of  man.  The  worm 
lives  in  the  lymphatics,  es- 
pecially those  of  the  scrotum 
and  lower  extremities.  It 
causes  lymph-stasis  and  in- 
flammations, which  in  turn 
lead  to  iweiMng  of  the  lymphatic 
gland*  and  tuphemiiaiu^ike 
thickening  <;/*  Ac  iimccf.  com- 
bined with'  odenia  and  lym- 
phangiectasia. Pustular  in- 
flammations, lymph-abscesses, 
buboes,  chylous  hydrocele,  and 
ascites  may  also  occur  in  con- 
sequence of  its  presence. 

From  the  lymphatics  of  the 
limbs  and  sen  itum  the  eggs  and 
embryos  (0.35  mm.  long)  (Fig. 
504)  spread  into  other  parts 
of  the  lymphatic  system  and 
into  the  blood,  and  cause  ha> 
niaturia,  chyluria,  and  chylous 
cliarrhtea.  According  to  Man- 
son  and  Scheube,  the  migra- 
tion into  the  blood  takes  place 
chiefly  at  night — that  is,  while 
the  patient  is  at  rest.  The  hematuria  is  the  result 
of  a  collection  of  embryos  in  the  blood-vessels  of 


Fki,  WB.— Filaria  or  dra- 
c  it  in-  nl mi       medim  ruin, 

(Leuekiirt.)    Life  »!/.<■ , 
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the  uriuary  organs.  Tlie  chyluria  and  the  chylous  diarrhea*,  on  the 
other  hand,  are  said  to  come  from  the  fact  that  the  parasites  obstruct 
the  thoracic  duct,  so  that  lymph-stasis  occurs;  this  atlWts  also  the 
lymphatics  ol  the  bladder  and  intestine  and  permits  exudation  of  lymph 
in  those  localities.     According  to  Scheube,  the  bursting  <  >f  1 1  atics 

lacerates  the  blood-vessels  also,  so  that  blood  is  mixed  with  1\  mph.  Tba 
embryos  may  leave  the  urinary  organs  by  way  of  the  urine. 

The  spreading  <>f  the  embryos  is  effected,  as  Mauson  thinks,  through 
the  agency  of  mosquitos,  which  take  them  up  in  the  act  of  sucking  blo.»l 
The  embryos  attain  a  still  higher  stage  of  development  in 
quitos,  after  which  they  make  their  way  into  water,  and  then  01 
into   tin*   human  system,     Probabh    their  entrance  into   the   latter  is 
effected  through  the  intestine.     The  correctness  of  Maus«  -<-■  U, 

however,  questioned  by  Leuckart. 

The  fifth  i<>  tangmnu  occurs,  so  far  as  is  known,  only  in  the  tropics 
— Brazil,  Egypt,  southern  China,  Calcutta,  Bahia,  and  ( 'uadekmpe. 

Mackenzie  estimates  the  number  of  tilaria  emi>r\  I  a  case  of 

hjematochyluria  carefully  observed  by  him  at  fruin  tbirty-*ix  to  forty  million*.  Tfct 
patient  died  of  empyema,  and  the  fllariie  peri  abed  during  thl*<  sukness. 

Various  fa  occur  in  tin-  d  imaU,  dwelling  la  varioa*  parts  of 

the  body.     The  jiiarin  papiUotg  is  quite  a  common  paratan  "f  the 

living  in  the  9UO0M  cavities  and  possessing  a  lenti'li  of  frmn  B  10  18  OB  t'darin  ktima» 
tica,  a  wonn  from  l.J  to  BBQBL  fang,  occupies  the  ti^ht  tidtof  tiir  heart  and  lb«  pul- 
monary artery  of  the  dog,  and  there  surrenders  1;  i  to  the  blood.  It  occurs 
especially  in  America,  China,  and  India. 


2.    Tn  inafntltfi  ySurhiini- 

\  2(X).  The  trematodes  are  sucking-worms  <.f  tongue  <>r  l.-af  shape. 
They  possess  a  clinging  apparatus  in  the  form  of  rentraUji  placed  Buck* 
ing-cups  varying  iu  number;  sometimes  thej    are  also  pj 
hook-  or  clasp-like  horny  projections  for  the  same  purj>oee.      1 
tinal  canal  is  without  an  anus,  and  is  split  like  a  f«>rk  throughout  most 
of  its  extent.      They  develop  in  two  ways,  either  by  the  du 
maturity  of  the  embryos  (mtructdium)  which  are  hatel  ^,'S,  or 

by  the  method  of  alternate  generation,  t  iiundc  cf 

The  miracidium,  or  Quitted  ftttbryo,  makes  its  waj   into  a  snail 
or  mussel,  and  grows  into  a  >j>  >  Bt-SOC  [tporocytfi  which  later  devc 
either  direetlj  or  bj  the  formation  of  intermedia 

into  »ro.//;'.r ,  a  stay  ia  which  tin  \   Bwarm  foil 

tails.  Next  the?  I"*.-  their  tails,  and  make  their  way  into  a  new  host 
(molluscs,  arthropods,  fishes,  amphibia)!  where  they  beCOOe  encapsu- 
lated and  develop  sevnal.  OB   SB  t)  Tbo 

■poroeysm  which  produce  oercari  laesed  ss  p> 

but  if  they  produce  o  mly  after  the  formation  i  tbejr 

are  known  as  itcondarjf  on 

The  distoma  hepatkum,  or    livcr-lluke,    is   a    IssfHuaped  suck 
worm  28  mm.  long  and  1*2  mm.  tri  The  oenhaUo  end 

jecta  like  a  l>eak,  and  l>ears  a  small  sucking-cup.  in  which 

Be  behind  thi  .  iaaaec  king- 

cup, and  between  the  two  has  the  sexual  orili. 

The  nieras  coneiets  of  a  convoluted,  bulb-shaped  <  ate«l  Kkind 

the  posterior  sacking-cup.    On  each  Bide  *>f  the  nindei 
lie  the  yolk-sacs,  ana  betwet  a  ilt'-e  tlie  mucli-branched  testicular  canals. 
The  forked  intestinal  canal  also  gives  off  numerous  branches. 
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The  eggs  (Fig.  506)  are  oval,  0.13  mm.  long  and  0.08  mm.  wide.  A 
globular-shaped  embryo— a  miracidkcm — develops  in  water,  and  with 
the  help  of  a  finely  ciliated  arrangement  swiins  about  and  looks  up  a 
new  host  {Limnaeua  minutus)  of  the  Mollusk  family..    At  the  time  of  its 


. 


FIG.  606.— Diutoma  hcpadcum,  with  male  and  female  sexual  apiwratus.    (After  Leurktirt.)    MagolOed  3.5 

diameters. 

penetration  into  the  snail  its  envelope  of  skin  is  cast  aside,  and  what 
was  formerly  a  miracidium,  possessing  an  intestine  and  excretory  or- 
gan, as  well  as  a  brain  ganglion,  is  transformed  iuto  a  sporecyst.  In 
this  condition  the  intestine  and  nervous  system  atrophy,  while  collec- 
tions of  cells  develop  by  cleavage  out  of  the  epithelium  lining  the  ab- 
dominal cavity,  giving  rise  to  a  second  generation  qf  germ~40C9,  called 
rtdicB.  These  redire  (which  are  possessed  of  an  intestine)  next  pro- 
duce inside  of  the  same  host,  out  of  cells  which  become  separated  from 
the  collection,  i he  cerrarita  which  desert  the  host  and  by  the  aid  of  an  oar- 
shaped  tail  Bwim  about  in  water.  Finally  they  lose  this  tail  and  become 
encapsulated  in  almost  any  foreign  body,  and  thence  reach  their  final  h<  «i 
(generally  with  the  food),  there  to  develop  into  sexually  mature  individ- 
uals. When  sexually  mature,  they  live  in  the  biliary  ducts,  and  are 
occasionally  found  in  the  intestine  or  the  inferior  vena  cava.  The  liver- 
fluke  is  rare  in  man,  though  frequently  found  in  ruminating  animals. 
The  consequences  of  its  invasion,  especially  if  it  is  present  in  large 
numbers,  are  occlusion  and  stricture  of  the  biliary  ducts  from  ulcera- 
tion, then  the  formation  of  gall  concretions,  inflammation  in  the  vicinity, 
and  hyperplasia  of  the  connective  tissue  of  the  liver,  with  atrophy  of 
the  glandular  tissue. 

The  distoma  lanceolatum  is  only  8  or  9  mm.  long  and  from  2  to  2.5 


Fio.  fi06.-Eggsof  dMwntihtpatlcum.    (After  Leucltart.)    Majjnlfled  300  dlnmetm. 

mm.  wide,  is  lancet-shaped,  and  the  head  section  is  not  specially  marked 
off  from  the  body  (Fig.  507). 

The  skin  of  the  body  is  smooth.  Two  irregularly  shaped  testicles 
lie  close  behind  the  ventral  cup,  in  front  of  the  ovary  and  uterus,  the 
coils  of  which  shine  through  the  transparent  body .     The  anterior  coils, 
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which  contain  ripe  eggs,  are  black,  the  rest  being  a  rusty  ml.    Ths 
yellowish-white  yolk-sacs  lie.  in  the  middle  ot  tin*  Literal  margin. 


no.  ffn.—Dlfioma  lanuoUUum  witii  Us  inner  organs.    (AIM-  Leurtart.)    Maaalasrt  10  AhmMi. 

The  eggs  (Fig.  508)  are  0.0-4  ram,  long,  ami  while  still  in  the  uteres 
contain  an  embryo,  which  does  m»l  .  howersr,  until  several  weeks 

after  the  eggs  are  cast  off.     It*  metamorphoses  are  unknown- 


no.  KIR.— Fjnn  of  distoma  UinctiAatum  shortly  »ru*r  Hie  ronrutton   vl  •  tbell.     (AfMr 

Mapnine.1  400  diameter*. 

The  dtstoma  tanceofatum  likewise  occupies  the  biliary  passages,  but 

is  very  rare  in  man.  It  occurs  more  frequently  in  sheep  ami  cattle.  It 
is  present  ouly  in  small  numbers,  and  therefore  occasions  no  important 
changes;  when  great  numbers  do  occur,  inflammation  and  proli/eraiian 

of  the  peritoneal  connective  tissue  may  ensue. 

!z  has  tea  i  bad  i  luve  species  of  tre  mated  es  which  occur  in  Japan,  and  which  ha 
Calls  dirtmita  hepati*  ewiemirnm  jerniciomm,  diatom  a    hepalia  imuicuum,  ami  diMom* 
nafa.1    The  tsSVmaBttoaad  apaslaa  la  from  m  to  10  uun.  loaf,  dwells  in  the  lung*, 
ami  •  1  ■ ; > t  \  > i «.     The  distvnui  hrputia  rntlemirum   is  the  ai«s  of  a  pea,  and  or* 

espial  tlif  bile-passages,  causing  liver  hypa  ng  to 

Winogradoff,  there  occurs  not  Lnfreqnentrj  in  8iberis  a  apeeial  klod  ol 

.rhum,  which,  according  to  Brown,  is  possibly  identical  with  the  liver-flak* 
of  me  cat  (diatnnm  felinenn>\. 

§201.  In  the  distoma  haematobium,  or  Bilharzia  hrematobi 
500),  the  sexes  are  separate.     The  month  and  ventral  cup  lie  on 
short  distance  apart  on  the  anterior  extremity  of  the  new-born 
nal.    The  sexual  owning  lies  in  both  sexes  olose  behind  ike  ventral 
suckiiiK'-'-nj..     The   male  is  from    12   to   14   nun.    long.     Its   bo<l 
smooth,  but  in  its  posterior  portion  is  rolled  tip  into  a  tube  [Fig.  509) 
which  serves  for  the  reception  of  the  female,  (canal it  . 

The  female  is  from  16  to  19  mm.  long,  and  almost  cylindrical.  The 
Sggl  am  an  elongated  oval  (Fig.  510)  measuring  0.12  nun.  in  length,  and 
possess  a  terminal  or  lateral  spine.     Accord]  mira- 

tions, no  alternate  generation  occurs  in  the  development  <  I 
h.i  maJofeiiiW,     The  part  of  intermediate  host  is  taken  by  small  crustse***. 

•Cf.  Maimon:  Lancet,  188$. 
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into  which  the  ciliated  embryo,  swimming  around  in  water,  bores  its 
\v:iv  to  become  encapsulated  iu  tin*  former's  tissual,  In  all  probability, 
then,  infection  occurs  by  drinking  water  infected  with  the  larvse. 

The  worms  are  found  in  the  trunk  and  branches  of  the  portal  vein, 
the  splenic  vein,  the  mesenteric  veins,  and  also  in  the  rectal  and  vesical 
blood-vessels.  They  get  their  nourishment  from  the  blood,  and  occur 
in  men  and  apes.  Their  eggs  are  distributed  throughout  the  mucosa 
and  submueosa  of  the  ureters,  bladder,  and  rectum,  and  at  times  they 
are  found  in  the  liver,  lungs,  kidneys,  and  prostate  as  well.  They  give 
rise  to  inflammation  of  the  bladder  and  ureters,  with  the  formation  of 
papillary  and  polypoid  growths,  ulcerations,  incrustations,  and  con- 
cretions. While  ntill  within  the  urinary  passages,  cylindrical  embryos 
(miracidia)  provided  with  tine  cilia  may  develop.  Their  subsequent 
late  is  uncertain.  Sonsino  states  that  the  miracidium  forces  its  way 
into  Crustacea  and  the  larvae  of  ephemerides,  and  there  changes  directly 
into  a  larva,  which  in  turn  develops  directly  into  a  sexually  mature  in- 
dividual after  its  reception  into  a  human  body. 

The  parasite  occurs  through  the  entire  eastern  coast  of  Africa,  and 
also  in  Zanzibar,  Tunis,  Lake  Nyassa,  in  Bey  rout,  and  in  Sicily.     It  is 
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Fr-.\  610. 


7lO.  W-PWrtmrt  hfrmntuhiuiu.    ( A  tier  Leuckart.)     Male  and  female,  Him  latter  In  the  canall*  jrynffi. 
copborus  of  the  former.    Magnified  10  diameters. 


Fio.  510.— Eggs  at  dW«ma  litrtnatotiiuni. 
•wiUi  lateral  spine.     Magnified  l&U  diameters. 


(After  LeuckarO    a.  Egg  with  terminal  spine ;   b,  egg 


most  common  in  Egypt,  where  twenty -five  per  cent  or  thereabout  of  the 
native  population  suffer  from  this  disease. 


3.   Cestoiks  {Tapeworms). 


§202.  The  tapeworms  are  fiat  won»§  tkrtn'rf  of  mouth  or  intestine, 
which  increase  after  the  method  of  alternate  generation,  through  the 
germination  of  a  pear-shaped  primary  host  (head  or  scolex),  and  remain 
united  to  the  latter  for  a  considerable  time  as  a  (usually)  long,  band- 
shaped  colony.  The  single  members  of  this  colony,  the  sexually  active 
individuals,  or  proglottides,  increase  in  size  the  more  widely  they  be- 
come separated  from  their  place  of  origin  by  the  formation  of  new  mem- 
bers, but  outside  of  this  are  devoid  of  any  outward  peculiarity.  The 
pear-shaped  primary  host,  on  the  other  hand,  known  as  the  sroh 
head,  is  provided  with  from  two  to  four  suckers,  and  usually  also  with 
1,  claw-like  hooks.  With  the  help  of  tlnse  adhering  organs  the 
tapeworms  fasten  themselves  to  the  intestinal  wall  of  their  intermediate 
host,  which  invariably  seems  to  be  one  of  the  vertebrate  animals.  The 
ecolices  develop  out  of  a  round  embryo  with  from  four  to  six  hooks,  and 
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are  found  as  so-called  "  measles  "  in  the  most  diverse  organs,  chief' 
psjenohyxnafcons  ones;  later,  they  move  out  of  I  a  passu* 

migration  into  the  intestine  of  their  future  host. 

The  tapeworm*  which  occur  as  ponuiUi  in  man  belong  to  different 
families — the  Taenia  and  the  IkdhnocephaK,    The  fui 
either  as  "measles"  or  as  tapeworms.     The  latter  occur  in  human 
beings  as  tapeworms  only. 

§  203.  The  tenia  solium  in  its  fully  deveh >]•«••  1  •  ••uuliti 
usually  a  length  of  from  2  t<»  8  metres.     Its  head  (Fig  m  as  large 

as  a  small  piuhead,  and  is  spherical  in  shape;  it  has  quite  prominent 
Bncking-cnns.     The  crown  of  its  head  is  not  infrsqoettBj   i  lgmeotcd, 
and  is  the  bearer  of  a  fairly  large  rostellum  with  s<  »me  I 
closely  aggregated  hooks,  with  short  rootlets  (Fig.  611).     I 
the  head  e<  unea  a  filiform  nscfc  almost  an  inch  long.     A  certain  diataace 
from  the  head  there  commences  a  division  into  segments.     The  first 
segments  are  very  short,  but  their  length  increases  nom  before  back* 
ward  (Fig.  512).    They  become  first  square  and  finally  longer  than 
are  wide.     About  130  cm.  liehind  the  head  the  mature  segments  begin, 
though  the  sexual  organs  were  fully  developed  in  the  earlier  segments. 
The  mature  segments  (Fig.  513)  are,  when  stretched  out,  9  or  10  mm. 


i. 

Kin.   ."ill. 


no.  rii 


Fio.  Ml.-Head  or  <■>  Ma  »Uum  with  nrotradlng  roftellum.    (Pnpuitfoa  atalM*  wflh  orate  ud 
■ansa  in  i  warn  wnu    IossHh  Banssm 

no.  5i-'.-Ualf-d.u-l..p.«]  and  fully  matured  Momenta.    Natural  ate.    (After  UwttiV) 
no.  513. -Two  rn«k>ttid«»  w lib  uutus.    Magnified  *  dlaitwton.    (Aflar  LeockarU) 

long  and  6  or  7  mm.  wide,  and  have  their  corners  rounded  off.    The 
sexual  orifice  is  situated  laterally  in  the  posterior  half  of  the  body* 
The  uterus  possesses  from  seven  to  ten  lateral  branches,  which  are  sep- 
arated from  one  another  by  a  considerable  distance,  and  end  in  a 
able  number  of  boughs  branched  like  a  tree.     The  uterus  is  filled 
eggs. 
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The  parenchyma  of  the  body  of  mature  as  well  as  of  immature  pro- 
ahtUdeB  (or  tapeworm  segments)  (Pig.  514)  is  divided  into  two  chief 
layers,  of  which  the  central  is  known  as  the  middle  layer,  the  periph- 
eral as  the  cortical  layer.  The  middle  layer  includes  the  sexual  organs 
(Fig.  514,  c,  dy  e,/t  gt  h,  t,  k,  ?,  IR,  »),  and  also  the  water  vascular  sys- 


Fifl.  514.— Segment  of  tantd  toHum  with  fully  dwviopad  sexual  apparatus.  (After  Sommer.l  A, 
Burta*"*  view  of  aagtnent;  J*.  b-.r-l.T  of  adjacent  anterior  seguioui  :  *  ,  that  "f  adjacent  interior  segment, 
ti.  Longitudinal  excretory  trunk ;  a1,  transverse  nnastomotda ;  b,  longitudinal  plutna-veasH ;  «,  tcsiirular 
vt*l«'l«;  d.  •euilnal  duoto;  «,  vita  deferens;  /,  clmw-tiag  with  clmw  (or  pHiL<0  :  y,  porua  genitalia;  ft, 
border  puplllu ;  i,  vnjrlna ;  h.  ovary ;  1,  albumin  gland  ;  m,  abell -gland,  and  oviduct  In  front  of  tamo ;  u, 
uUrua.    Magnified  30 diameters. 


tem  (a),  an  excretory  apparatus  which  traverses  the  whole  tapeworm 
from  head  to  last  segment  in  the  form  of  two  canals  located  in  the  lateral 
border  of  the  middle  layer.  The  canals  are  connected  with  each  other 
at  the  posterior  end  of  each  segment  (a1)  and  also  send  subdividing 
branches  to  the  parenchyma  of  the  body. 

The  sexual  ajjpttraftis  consists  of  male  and  female  sexual  organs  lying 
close  together.  A  number  of  clear,  small  vesicles  serve  as  testicles  (c), 
lying  chiefly  in  the  anterior  part  of  the  middle  layer.  The  vas  deferens 
\  hich  is  connected  with  the  testicles  by  the  seminal  ducts  (</)*  opens 
into  an  umbilicated  papilla  located  on  the  lateral  border  (A).  The 
coiled  end  (/'.  a)  li's  in  a  muscular  bag  and  may  be  protruded  through 
the  sexual  orifice  {cirrus).  The  female  sexual  orifice  is  located  just  back 
of  the  male  orifice  in  the  same  sexual  cloaca.  The  vagina  (/)  leads 
thence  to  the  posterior  boruer  of  the  segment.  Before  reaching  the  lat- 
ter it  widens  into  the  seminal  vesicle,  and  behind  this  into  the  fructify- 
ing canal  and  the  so-called  "globular  body."  The  germ-preparing  or- 
gans, which  are  to  be  sought  in  the  immature  segments,  consist  of  a 
double  ovary  (k)  and  a  sin^e  albuminous  gland  (?) ;  these  are  sac-like 
or  tubular  organs  which  lie  in  the  posterior  part  of  the  segments  and 
Oie  oonneeted  with  the  globular  body.  The  latter  is  joined  to  the  ante- 
riorly located  uterus  (m'j,  which  at  the  time  of  sexual  maturity  forms  a 
straight  canal.  When  the  eggs  enter  the  uterus  from  the  globular  body , 
in  which  they  attain  their  first  stage  of  development,  the  above-men- 
tioned lateral  branch*  s  sprout  forth  and  l>ecome  filled  with  eggs.  While 
this  is  going  on  the  remaining  sexual  organs  disappear. 

The  corf  tot!  layer  of  the  proglottides  is  essentially  muscular  in  charac- 
ter, but  in  addition  contains  a  large  or  smaller  collection  of  so-called 
calcareous  bodies,  which  are  not  entirely  wanting  in  the  middle  layer 
as  well.  The  muscular  supply  consists  of  smooth  fibres,  which  form 
liaj  groups  on  the  suckers  of  the  head.  The  surface  of  the  tape- 
worm is  covered  with  a  clear  cuticle,  which  forms  the  hooks  on  the  head. 

The  eggs  in  ike  OVOfry  are  thin-skinned,  pale  aud  yellow,  almost  glo- 
bular cells.     In  the  uterus  they  change  into  yellowish  balls  with  a 
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thicker,  more  or  less  opaque  shell,  which  is  covered  with  closely  placed 
■pioules  (Fig.  515,  a).     This  shell  is  frequently  surrou]  a  second 

envelope,  an  albuminous   Later 
(fc),   limited    bj   a    im  r 
and   in  it  ai  -hied  uncial 

(primitive  yolk-skin,  <  r  vitelliue 
membrane).      Til.-  .1  litmoter  <i 
the  eggs,  not    inrl  tiding  the 
telline   membrane,   amounts  to 
0.03  mm. 

The  thi.  k-shelled   balla  are 
no  longer  onderato]  tad  "gg*s  but 

tain  an  tutor  *aV 

leia.    Than  taies  nan, 

while  it  is  still  uterus, 

a  development  of  the  embryo, 
and  the  fully  developed  tag* 
mental  are  here  imnegnad 

The  /'•  'efopment  of 

tin  .ire  uow  in- 

closed in  a  brownish  shell,  doat 
n>>t  tak«  pi  -same  koal 

which  aneHan  the  tapeworm, 
hut  in  another.  If  tbeembrv* 
reach  the  st  .-  tae 

egg-shell      1  solved, 

and  theembryoa,  than  liberated. 
bore  their  war  into  the  wall  o| 
the  stomach  or  intestine. 
Thence  they  procee<l,  either  by 
way  of  the  blood  or  by  rueana  of 
active  migration,  through  the 
tissues  into  thil  that 

Having  reached  a  i  lace 

WM  the    embryo  QndafBOai    \arioue 

\  **/'  metamorphoses,  and  changes  in- 

\  ml  side  of  two  or  t  ths  into 

\  I  a    cyst   filled  with  sen: 

v  j  516),   from    whose    wall    there 

\  /  shoots  forth  like  a  bad,  toward 

the  interior,  a  Bcoti  r :  from  this 
a  new  tapeworm  head  develops, 
as  does  also  a  sac  envel 
the  same  |  'irii). 

The    cyst    ;  th    a 

tapeworm  head  is  kn 
"  measle  "  or  cy  slice  re  us 
losa;.     The  scolicee,  when 
develo] 

hooka,  suckern,  a  wafer  vascular 
system,  and  numerous  calcareous  bodi'  ma. 

tin ■>  get  into  a  human  stomach  1 1 
through  formation  of  segments  fn 
chain  of  proglottides,  a  new  tenia  soliu,,,. 


Fki.  ml. 

no.  615.— Egjp  of  ttrnia  milium,     h.  W1U»  vitelline 
•Mmbrftw:  <i.  wlUioutUtur.    (Aftar  Leocfaut.)    M*g- 

Fi...  bW.-nmticrmiM  edhdem  with  fully  ortHoped 
t„»,i  in  stiu.    {After  LaockanJ    MagnlnXI  «  dteme- 

no.  51?.— CrflUntrl  of  Um>  I  Utoepl- 

oiniium  and  muscular  Umtc  of  Uk  heart  wf  a  pig. 
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The  tenia  solium  occupies  the  small  intestine  in  man,  and  is  ac- 
quired by  the  consumption  of  uncooked  pork,  since  the  "measles"  be- 
longing to  this  parasite  occur  almost  solely  in  human  beings  and  swine. 
Generally  there  is  only  a  single  parasite  present  in  the  intestine,  though 
the  simultaneous  occurrence  of  several  is  not  rare.  Occasionally  as 
many  as  thirty  or  forty  are  observed  in  one  individual.  They  occasion 
irritation  of  the  intestinal  mucous  membrane,  colic,  and  reflex  disturb- 
ances in  the  central  nervous  system. 

The  "  measles  "  in  the  tissues  of  the  swine  are  sometimes  single, 
sometimes  numerous  (Fig.  517),  and  it  can  happen  that  single  organs— as, 
for  example,  a  muscle  or  the  heart  —may  bo  thickly  sprinkled  with  them. 

Iu  man  the  cysticerci  occur  in  the  most  varied  tissues — the  muscles, 
brain,  eyes,  skin,  etc.  In  the  brain  membranes  and  the  brain  itself  the 
"measles"  may  appear  in  the  form  of  collections  of  cysts  bnnohed  like 
mulberries  or  grapes,  and  called  cyst  ice  reus  racemosus  (Zenker ),  The 
cysts  are  mostly  sterile,  though  some  of 
them  may  contain  a  scolex.  Their  impor- 
tance depends  upon  their  location,  but  is 
generally  slight;  their  presence  in  the  brain 
often  gives  rise  to  serious  disturbance*,  aud 
yet  in  other  cases  all  morbid  symptoms 
may  be  lacking.  Locally  their  presence 
excites  a  slight  inflammation,  which  leads 
to  a  thickening  of  the  connective  tissue  in 
the  immediate  vicinity  of  the  cyst.  The 
latter  retains  its  vitality  for  years.  After 
the  death  of  the  scolex  the  cyst  shrivels  up, 
and  within  it  there  accumulates  a  chalk- 
like mass.  In  this  mass  the  hooks  remain 
a  long  time.  Infection  with  i\u>  "  measles  " 
follows  the  presence  of  eggs  or  proglottides 
in  the  human  stomach. 


>  J04.  The  taenia  mediocanellata  (or 
saginata)  surpasses  the  tcBtiia  solium  not 
only  in  length  (it  measures  from  4  to  7 
metres  in  length  and  even  longer),  but  also 

breadth  and  thickness,  as  well  as  in  the 
of  the  proglottides  (Fig.  518). 

The  head  is  devoid  oi  rostelliun  and  a 
circle  of  hooks  (Fig.  5111),  but  is  provided 
with  a  flat  OTOWn  and  four  huge  and  power- 
ful suckers,  which  are  generally  surrounded 
by  a  black  fringe  of  pigment. 

Tin;  eggs  are  similar  to  those  of  the 
Uenia  solium.  The  fully  developed,  pregnant 
nt'  rtu  (Fig.  520}  has  a  great  number  of  lat- 
eral branches  which  rim  close  together  and, 
instead  oi  branching  like  a  tree,  divide  only 
dichotomously.  The  sexual  orifice  lies  pos- 
teriorly to  the  centre  of  the  lateral  border. 
The  eggfl  are  lor  the  most  part  already  dis- 
charged from  those  segments  which  become 
spontaneously  separated  from  the  rest. 
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The  ■  measles  "  are  found  in  the  cow  chiefly  in  the  ninscles  ami  heart, 
more  rarely  in  other  organs,  and  are  somewhat  smaller  than  in  swine. 

TL<  >it>  at  follows  a  course  similar  to  that  «>f  tho 

Irregularities  of  formation  are  very  common  in  the  tapeworm. 

Human  beings  acquire  tapeworms  by  the  consumption  of  raw  beat 
This  worm  is  more  widespread  than  the  (<■  It    !»:» 

been  definitely  settled  whether  the  "  measles  "  occur  in  the  human 
or  not,   although  some  authors  (e.g.,  Arndt   and  Heller  I  that 

fchej  do. 

The.  taniu  cucutnerina  (  )  is  froiu  15  to  20  cm.  Long,  and  poeeeaeea  a  bad 

with  a  rosteltum  and  a  circle  ol  It  occurs  very  frequ*  -gs  aoti  cats,  bet 

more»el<l>-ru  in  man.     Its  >id  Infests  the  louse  mi  dog,  ax>  d 

rarely  the  flea  of  human  beings  (Grassi '). 

Mia  rnvva,  a  small  tapeworm  from  8  to  15  mm.  long,  has  a  head  with  four  sucltcn 

and  a  circle  of  hooks.     It  has  been  obser  1   Italy.     11.  (inuai  •  w»« 

to  obtain  several  thousand  I  from  two  Sicilians  who  had  snnYrwl  from  asm* 

nervous  disturbance*      According  to  his  im  be  Uenia  passes  iu  wkik 

ipment,  from  the  embryonal  stage  onward,  in  the  interior  of  on*  ho*L 

Visconti4  found,  iu  an  autopsy  on  ,■   > g  man   from 

great;  i  the  low<  'he  Ileum.     Aocording  to  <Jraan,  ihe  lomis  iavls- 

/,  which  is  common  in  mice,  occurs  also  m  i 
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§205.  The  t«nia  echlnococcus  Uvea  in  tli  ual  canal 

dog.     It  is  4  mm.  long,  ami  {assesses  oul\  l 

most  posterior  surpasses  in  length  all  the  rest  put  t«»v 

The  bookleti  have  coarse  root  prooesses  ana  ire  implanted  --u  a  roa- 
tellum  which  bulges  out  considerably.    The  number  of  booklets  am 
to  some  thirty  or  fort\ . 

'  "Bei trace  zur  Keuntniss  des  Entwick.  a  iuuf  Parasites  de*  Handce," 

Cen' 

•Centrathl.  f  !;  ■ 

xviii..  1886. 
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Only  the  cyst-worm  occurs  in  inau.  It  follows  the  introduction  of  the 
ta?nia  eggs  into  the  intestinal  canal. 

If  the  embryo  chances  to  wander  trow,  the  intestinal  canal  into  some 
organ,  it  changes  into  a  cysi  which  is  incapable  of  active  motion.  It 
consists  of  an  external,  very  elastic  cuticle  avoided  into  layer*  (Fig.  589, 


// 


i 
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.    £>.— Wall  ol  an  echluooocottwjyrt  containing  brood-capsules  and  ^polices.    (Alcohol  j  onrtnln«0 
'  is  iinMiiiirane;  l>.  parenchrtnatoUi  layer  with  dMeiKliil  cells;  c,  bawd-capsules,  d,  c,f,  fl,  h.st'O- 
in  different  stages  <  if  development    Magnified  111)  diameters. 


a),  and  a  parenchymatous  layer  lying  internal  to  this,  consisting  of 
granular  matter  and  cells,  and  containing  muscle-bundles  and  a  circula- 
tory system  (!>).  When  the  cyst  has  reached  the  size  of  a  walnut  ap- 
proximately (sometimes  earlier),  there  are  formed  from  the  parenchy- 
mai  -us  layer  small  htntitl-rnftsiiivH  (c)  which  produce  a  still  greater  mini  ber 
of  s-  The  first  stage  of  this  tapeworm  head  consists  of  a  granular 

mass  of  protoplasm  (<£)  lying  in  the  wall  of  the  brood-capsule;  this  de- 
velops further,  and  shows  a  cavity  (c)  which  communicates  with  th- 
ity  of  the  brood-capsule,  and  later  on  becomes  differentiated  into  a  tape- 
from  bead  (/)  provided  with  a  circlet  of  hooks.  By  this  time  the  head 
(A)  protrudes  into  the  lumen  of  the  brood-capsule  {y,  a),  and  measures 
soma  0.3  mm.  in  length.     It  possesses  a  rostellum  with  coarse  booklets, 

i  suckers,  a  water  vascular  system,  and  numerous  chalk-like  bodies 
in  Hi  parenchyma.  Frequently  the  anterior  part  of  the  body  is  tele- 
scoped into  the  posterior  part  0/). 

In  many  eases  the  echinococcus  cyst  remains  single.  The  ouly  pos- 
sible variation  consists  iu  an  enlargement  to  the  size  of  an  orange  or 
fiat,  through  Hie  development  of  new  brood-capsules  and  heads.  The 
surrounding  tissue  forms  a  connective-tissue  capsule,  in  which  the  untie* 
ttlar  cyst  lies  inclosed.  The  cavity  of  the  cyst  is  filled  with  a  clear 
fluid,  which  does  not  precipitate  on  boding  or  on  the  addition  of  acid. 
The  brood-capsules  are  alwa\  |  taste&ed  to  the  inner  surface,  unless  me- 
chanically dislodged,  and  are  visible  as  small  white  points  through  the 
translucent  cyst-parenchyma.     Occasionally  the  cyst  remains  sterile. 

In  some  cases  daughter-cysts  develop  (Fig.  682,  - ).     Their  develop- 
ment proceeds  independently  of  the  real  parenchymatous  layer  in  the 
I'pth  of  the  cuticle.     Between  two  lamellm  of  the  cuticle  there  is  formed 
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ft  collection  of  granules,  which  become  surrounded  by  a  new  cuticle  sad 
in  this  way  l>ecoine  the  centre  of  a  fresh  set  of  layers.  As  the  number 
of  layers  increases  the  canty  grows  larger  and  its  contents  become  d«r. 
"When  the  daughter-cysts  grow  they  bulge  out  the  wall  of  the  parent- 


SSt.-E»-hiti<Ki  rfattM.f  tlir  'lT*MM»:cd 

rjtU  within  a  i»»rent-«>ia  wnloti  bu  been  opeoed  by  u>  Iwitrtotl ;  <', 
to  tbe  c>-st .    Firc-sUOu  natural  slzf. 

cyst  like  a  hernial  SSC  until  it  finally  gives  way  and  liberates  it*  com- 

teats.     If  these  travel  outward  beside  the  pa 

the  parenchyma  in  which  they  lie  an  external  i 

rale,  and  theu  proceed  to  generate  brood-oapsrdef  in  the  same  way  a» 

toe  primary  cysts  which  grow  from  six-hooked  embn 

An  eohinooooona  with  ai  \oum  pra  I  echinococ- 

cus  granulosus  s  of  Kuchenmeister),  or  DM  echi- 

nococcus  veterinorum,  because  it  occurs  commooly  in  the  domestic 
animals. 

A  second,  compound  form  of  the  ©chin  I  is  the  echinococcas 

hydattdosus.     It  is  characterized   by  th< 

.     According  to  statements  mad  >nynamteoa» 

i  b     Leuckart,  the  scolices  ami  brood-  rK2t* 

cystic  metamorphosis  and  in  this  way  become  dan.  The 

daughter-cysts  occasionally,  in  a  later  stap>  of  tbi 
gin  to  a  third  generation  of  cysts.    All*  irringin  us  of 

echinoeocci  thus  far  considered  may  attain  a  Lze. 

The  third  form  of  echinococcus,  the  echinococcus  multilobular!*. 

■r  develops  any  but  small  cysts  which  vary  in  si 
millet  scad  to  that  «.f  a  pea,  but  these  cysts  are  inru 
largemumbers.    Thisecnino"  itself  ai  r,  lo- 
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cated  usually  in  the  liver,  WO  rarely  iu  other  organs,  and  possessing 
an  alveolar  structure  (Fig.  524)— that  is,  a  thick,  compact  oonneetrve- 
tissue  mass  inclosing  numerous  oavitiee.  1  be  eouteuts  are  gelatinous  and 
translucent,  or  else  consist  of  a  fiuid  and  a  gelatinous  mass.  The  shape 
of  the  cavities  is  somewhat  globular  at  times,  at  others  irregular.  Usu- 
ally through  Boftening  and  destruction  of  the  parenchyma  ulcerous  cavi- 
ties (c)  are  formed  here  and  there.  In  other  places  the  cysts  are  shriv- 
elled up  and  calcified,  or  the  tissues  are  infiltrated  with  bile.  Where 
the  development  of  the  colonies  has  progressed  further  there  appear  iu 
the  tissues  yellow  nodules  {d )  in  which  i\  dark  centre  soon  forms,  later 
becoming  liquid.  The  exquisite  alveolar  structure  has  given  rise  to  the 
theory  that  echinococcus  is  an  alveolar  tumor  with  colloid  contents. 
Yirrhow  was  the  first  to  recognize  the  real  nature  of  the  process  and 
to  demonstrate  that  the  so-called  colloid  masses  are  echinococcus  cysts. 
The  contents  of  the  smallest  cysts  are  granular  masses;  in  larger  ones 
the  contents  have  become  liquefied.  The  granular  coating  of  the  cuticle 
only  rarely  contains  scoliees,  the  cysts  being  for  the  most  part  sterile. 

Whether  the  nmltilocular  echinococcus  is  a  modification  of  the  exog- 
enous proliferating  echinococcus  or  a  separate  species  is  as  yet-  unde- 
termined.    Mangold  and  Midler  consider  it  a  distinct  species. 

The  infection  of  human  being*  follows  the  chance  ingestion  of  eggs  of 
the  taenia  which  occurs  in  dogs.  The  liver  is  the  most  frequent  site  of 
the  cysts,  but  the  echinococcus  occasionally  occurs  iu  the  most  diverse 
organs — e.g.,  the  lungs,  spleen,  intestine,  bones,  or  heart.     Apart  from 


mi 
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Fig.  524.— Transverse  section  of  an  tcMnnaKcu*  invMbtctilart*.    a.  Alveolar  structure  of  ttoeeclilno. 
coccus  timie ;  />,  liver-tissue ;  c,  cavity  produced  by  s.ift«-ninij ;  <i,  In»n  nodules.    Natural  size. 

the  disturbance  of  the  tissues  and  the  local  inflammation  which  it  excites 
(the  latter  cause  leading  in  some  organs  to  the  formation  of  a  connective- 
tissue  capsule),  it  frequently  has  no  harmful  effect  whatever  on  the 
patient.  It  often  dies  on  attaining-  a  certain  size  (from  the  dimensions 
of  a  walnut  to  those  of  an  apple),  the  liquid  becomes  absorbed,  the  cyst 
shrivels  up,  and  there  remains  within  only  a  fatty,  caseous  detritus, 
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which  often  calcifies  to  a  mortar-like  mass.     Tin-  hooka  ma.i    In    found 
in  tLis  mass  for  a  very  long  time. 

In  otLer  cases  the  ecLinococcus  enlarges,  especiall y  if  endogenon* 
or  exogenous  daugLter-cysts  develop.  Under  that*  circumstances  it 
may  become  dangerous  on  account  of  its  size.  Occasionally  ,  especial), 
fallowing  traumata  or  rupture  of  tLe  c\  ste  into  one  of  i 

re  inflammations  ensue.     Rupturo  into  the  blood  circulatory  system 
also  occurs,  and  may  lead  to  a  transplantation  of  the  cysts  . 
plugging  of  the  vessels.     In  more  favorable  cases  the  ruptn 
warcQj  or  into  tLe  intestine. 

Tlie  ecLinococcus  is  very  widespread,  tbougL  not  fW  It 

occurs  meet  frequently  in  Iceland,  where  the  inhabits  in  clow 

contact  with  dogs.     It  is  a  striking  fact  that  the  mnltUocolai 

chieili  observed  in  Switzerland  ami 
.•in  (u'rman\ . 


Taeniae,  exclusive  of  the  I 
villi  man,  occur  very  frequent 
i/Hi!.f,  and  not  only  in  the  t'arnivotl 
also  in  tin   lh  i  his  o 

The  UnUa  tru  is  a  tapeworm 

from  1  tooiiu-tre.-  tan 
..f  hooks,  living  m  :■■ 

serous  nembxani  I  rvrii*. 

and  forming  cysts  oi  izaa. 

Thu  tenia  Mrroto,  ii  UN 
100  cm.  long,  armed 

Of  01 

Tin      '  WW0C1 

40  to  100  cm.    in  length  and  ]<ro\ 
pasK* 

itseeks  out  the  central  m  i  \  <nm gym 
which  vary  in  tin  from  thai  of  a  i 
of  a  lu'ii's  e^e.  and  whi 
ioea.    Tin-ir  pteeem  i 

C;lll< 


i'lO    t 

■at 


I....V. 


Flo.  535. 
FlO.  535.—  UnthrnHi  nhntux  luttui. 


Fie.  ssa.— n.-a.i  at   h*.n>ru>cn>luilti*  lattu  ..r  wreumr. 
Macntted.    ..\ft.-r  li.it. 


S  906,    TLe    bothriocephalus    latus,  or 
pithead,  is  tin*  most  formidable  t 

ii,  measuring,  as  a  rule 
metree  in  length,  and  being  mad»-    b 

from  tl  .sand 

i    but   broad  segment* 
(Fig.  52 

ii  tlj"  middli 
• 
Length  <>f  Dm  largeat 

miu.  10  i 

19  linn. 

The  foul  il 
an  elomj 
slia; 
nun.  wide,  and  it 

-.ea- 
:-«ral   hot 
.  and  i* 
rnou  ;  a  neck. 


UwkHfCl     \»l- 


M7.  -Median  poftfoa  ol  ii  proglottis  of  the bothriacephalw  IufiM,sbowl  nfa^e.    Tne 

1  lnjr«*T  of  th*  semuent  has  been  removed,  except  a  »x>rderou  eecfl  ride,  and  th#  midiJl»  liiv.r  ti.usex- 

..    (After  Souuaer J   a,  Lateral  Toaroli ;  b,  teeticulm  >.  testicular  csjuUh-uU;  w.  vruiit-rt-rvus: 

,porterii»r,  r.enCnlor  bollow  muscle  amuwrii-nr u nuN-sacuf  vas<M»r>!io ;  o.ovarj  ■  )l.  jolfc-etaunhera, 

il  lu  rortka]  layer;  K  r>ill>*'tln>Miil«e  <.f  yulk-ma.^.  hrarn-h«  <<I  wiiirh  l.-ml  veutrallT  to  ihu  volk- 

cuarnl>*rs:  /..  ■bell-gland;   K  N-srinnlnjz  of  uterus  ;   m,  knot  i-f  uterus  tilled  Witt)  i-pys  with  ortOce  "iienlmr 

i«n  ih«-  anterior  surfm*? ;  n.  vuirluii:  O,  \aglnul  uritliv.    Magnified  yxnaiiK'U -i>. 


found,  in  the  shape  of  a  simple  canal,  which  forms  a  number  of  coils 
(Fig.  527,  m).  When  the  eggs  collect  new  in  great  numbers  the  lateral 
ils  of  the  uterus  arrange  themselves  in  knots,  so  that  a  remarkable 
rosette-like  appearance  is  jirot.lu.ced.  The  sexual  orifices  lie  in  the  me- 
ui  line  of  the  ventral  surface,  near  the  anterior  border  of  the  segment, 
the  ft  finale  orifice  (o)  being  close  In-hind  the  male  {/). 

The  «>\  B  -  a  d< fttble  organ  which  lies  in  the  middle  layer.     The 

yolk-chambers  (A),  on  the  other  hand,  are  located  in  the  cortical  lajtc 
Back  of  the  collecting-tube  ft)  of  the  yolk-chamben  lies  the-  shell  gland 
(J:).    Th»  testicles  consist  ol  dear  vandal  {b)  lying  in  the  lateral  pari 
of  the  middle  layer  ami  connected  by  means  of  fine  canaliculi  {e)  with 
the  vas  deferens  (d)*  which  terminates  in  the  cirrus-sac  (a,  f). 

The  egm  i  Fig.  528)  are  oval,  and  have  a  length  of  0.U7  mm.  and  a 
boadth  of  0,1)45  mm.  They  are  surrounded  by  a  thin  brown  shell,  tbe 
anterior  pole  of  which  is  formed  by  a  sharply  limited  cap-like  cover. 

The  wtkruxjephalus  latua  occurs  especially  in  Switzerland,  north- 
eastern Europe,  Holland,  and  Japan,  and  lives,  like  the  Taenia,  in  the 
small  intestine  of  man.  According  to  Bollinger,  it  is  also  quite  eomnn  >n 
in  Munich.  The  first  development  of  the  egfffl  takes  place  in  water. 
Months  afterward  there  develops  an  embryo  (ihiCOBphanra\  armed  with 
six  booklets  (Fig.  529)  and  covered  with  minute  cilia.  This  devel 
in  an  intermediate  host  (as  J  ct  unknown)  to  a  "  measle  "  (  Plerocercoid), 
which,  according  to  the  investigations  of  Braun  in  the  Russian  Baltic 
Sea  provinces,  seeks  out  as  second  boat  the  pike  or  tadpole,  and  either 
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in  the  muscles  or  in  the  intestines  of  these  fish 
tapeworm  •     According  I  n   and  Pan 

boihriocephahu  laiue  ocean  in  Itah  both  in  the  pikt<  sad  in  I 
perch;  in  Japan  it  is  found  most 

often    (Ijjuu,,   Leuckart)    iu     the  ,tf«T-' .':;.,,, 

found  it  in  the  followiug  fishes  of  £ 

the  Lake 1  -f  ( leaeta ;   Loia  vulgar* 

/.v,  perca  fluviatUw,   aalmo    ufnoZo,  fl| 

factus,  truth    ptiZporia,  and  BH 


tl* 
fcr« 


Em»of  J»>f/ti 
hi  Uierlirhl  hu vinK  been  rtupllt*]  iit»'ni». 

(A  fit  i 


KlG. 


b-utfa  lacueiria,     It  is  must  frequent  in  the  tadpole  U"f"  0  and 

the  perch  (perca  JluviaHli*).     If  it  reaches  the  intestinal  •    ualof  man 
bj  ingestion  of  the  aforo-nicutioued  fislu  m  attain*  k»  \ual  uu- 

tnrity.     According  to  Braun  anil  Paxona,  the  "  tnai  all 

brought  to  development  in  tho  dog  ami  cat.     The 
cephali  in  the  intestine  may  give  rise  ton  gradually  pn 
which  resembles  pernicious  anaemia.     Hmv  the  j>r< 
eephalus  causes  a  diminution  in  lbs  r.-d  bloodroorpuscles  and  tlie  per- 
centage of  lnemoglobiu  in  tho  blood  is  unknown. 

In  Orxmlimfl  there  occurs  In  dnga  an<l  nun 
•  •uly  1  iir'O  I  poeseamaa  h«urt-*l  •  taCArtocqa*«a» 

itus. 


III.  Protozoa. 

JOT.  Of  tho  Protozoa  occurring  as  parasites  in  man,  but  a  small 
number  were  recognized  up  to  a  few  years  ago,  and  even  t  biased 

forms  were  of  but  slight  importance,  since  there  could  bet* 
them  no  particular  influence  on  the  tissues.     Following  i  stiga- 

tions  of  the  hist  few  years,  however,  various  species  have  becon 

h   niu-t   !•••  warded  as  the  cause  of  morbid  processes,  ami  it  i* 

□trite  possible  that  there  exist  stall  other  proti  ready 

rioed  which  can  bring  about  pathological  changes  in  the  human 

representatives  of  all  four  classes  of  the  Protozoa  have  already 

been  observed. 

<  )f  the  Rhizopoda  there  occur  in  the  intestine  three  amoeba? ,  known 
as  the  amabo  ooU  vuIqg  tba  coli  mitia  (Boo-  .  and 

teritB  (Kartulis,  Osier,  Councilman,  LntiVur,   Krosa,  Pa*, 
quale).    Th»«  amoeba  dysenteries  is  certainly  distinguish  m 

other  two  forms,  while  1 1  a < *  amoeba  coli  vulgaris  and  the  ifn^hft, 
mitis  resemble  each  other  very  cl<  ly  be  id. 

The  amoeba  coli  vulgaris  is  a  harmless  intestinal  j.  ring 

(according  to  Boos,  Knise,  and  Pasquale)  not  infr-  in  the  bowel 
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Roob  observed  Hie  cemwba  coll  miiis  iu  a  case  of  chronic  enteritis,  the 
patient  having  always  lived  in  North  Germany. 

The  amcBba  coli  mitis  consists,  according  to  Roos,  in  a  protoplasmic 
cell-body  125  to  35 /*  iu  diameter  in  its  globular  form,  exhibiting  slow 
motion  and  very  frequently  assimilating  foreign  bodies  (Fig.  530,  it)  — 
l  cample,  bacteria  and  crumbs  of  food,  Besides  the  movable  form 
there  occur  [according  to  Rons)  also  encysted  globular  forms,  surrounded 
by  i\  membrane  with  a  double  outline,  and  inclosing  clear  round  vesicles 
in  their  interior  (Fig.  580,  b).  No  pathogenic  properties  are  disclosed 
if  they  are  fed  to  animals  (cats). 

The  amoeba  dysenterioe  (identical  with  the  amo.-ba  cnli  described 
by  Loesch)  measures  in  diameter,  according  to  Roos,  from  15  to  225  .", 
but  according  to  Kruse  and  Paequale,  from  10  to  50  /*.  On  the  cell- 
body  are  recognizable  a  homogeneous  ectoplasm  and  a  changeable 
granular  entoplasni,  the  arrangement  of  which  varies  with  the  form  of 
the  amoeba  (Fig.  581,  a).  On  staining,  a  lindens  in  the  interior  Incomes 
visible.  The  cells  are  capable  of  active  motion,  and  assume  thereby  the 
moat  varied  forms  (d).  Very  frequently  they  contain  foreign  bodies  in 
their  interior,  especially  red  blood-corpuscles  or  fragments  of  them  {b), 
or  else  several  clear  vacuoles  (c),  Roos  says  they  may  also  become 
encysted  (e). 

Acc<  irding  to  the  inv&stigatious  of  Koch,  Kartulis,  Kruse,  and  Pas- 
quale,  they  are  invariably  present  in  the  dysentery  prevailing  in  Egypt, 
and  are  usually  also  demonstrable  in  the  fasoes.  They  have  also 
observed  in  cases  of  dysentery  in  Russia  (Loesch,  Mussiutin),  in 
America  (Osier,  Councilman,  Lafleur,  Lutz,  Dock),  in  Germany  (Roos), 
and  in  Austria  (Kovacs).  According  to  the  investigations  of  Kartulis, 
Councilman,  Lafleur,  Kovacs,  Roos,  Kruse,  Pasquale,  and  others,  there 
is  probably  no  reason  to  doubt  that  they  are  of  some  significance  in  the 
origin  of  certain  forms  of  dysentery.  But  even  then  it  is  a  question 
whether  they  are  able  to  bring  about  morbid  changes  of  themselves  Of 
only  when  acting  in  conjunction  with  bacteria;  the  fact  that  when  OOCQT* 


"«   &'(## 


FlO.  630. 

Fi.;.  '•  mitU. 

I  #Vj  diameters. 


no.  .vu. 

(After  Roos.)    rt,  Freely  movable  amoeba? ;  *>.  encysted  aruo'Ue.    Magnl- 


BL  -.iiHuixt  dytenUrlto  or  anurbn  Mil  fell*.    (After  R.«w.)    <i.  Amcebn?  without 
contents  :  '>.  amoebse  containing  l>l>v«i ;  c,  amoebte  with  targe  vacuole*  In  tbHr  protoplasm  :  •'. 
•uij  forms.    Magriille.1  O 

ring  in  the  tissues  they  are  invariably  accompanied  by  bacteria  may  be 
Considered  as  confirmatory  of  the  latter  theory. 

The  dysentery  due  to  amoeba?  is  characterized  by  the  occurrence  <>f 
a  hemorrhagic  catarrh  and  the  development  of  circumscribed  ulcers 
with  undermined  borders,  The  anicebre  not  only  multiply  in  the  intis- 
ial  mucous  membrane,  but,  according  to  Councilman,  Latieur,  Roos, 
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Kruse,  and  Pasquale,  penetrate  iu  even  greater  numbers  i 
and  suhmucnsa,  and  develop  here  great  colonies,  in  the  neighl»orhuo<loi 
which  the  tissues  become  necrotic,  even  without  any  considerable  ouaa- 
tity  of  exudation  having  collected.  Following  the  perforation  of  tli* 
submucous  centres  of  disease  through  the  mucosa,  there  ensue  ulcer* 

with  uudermined  edges,  which,  gradually  enlarging, 

may  attain  a  very  oomidwMfl  I 

If  aoeoajeei  if  the  Uver  arise  in    the  r«'tirn  of 

anionic   dysemVry   they  contain  not   oalf    bacteria. 

but    also    amoeba),   and  it   is  t«.  be  considered  tlut 
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FlO.  838.— ikihmlUhuin  {Ptirnmon  Cbuu.)     n,  Motiltt:  fc,  nwiru- 

stari-h  which  has  bw>n  illgeated  ;  <f ,  h  foreign  budy  In  toe  proow at  being  wpnuad     II Iffhlr  magi 

MnoUki    i.vru-r  iwvfciue.) 

(After  KCllikw.) 

-.toiuu  inic*(i>i<i)i/:    (After Zenker.) 

the  lattec  as  well  as  Iba  Conner  are  oonoanked  in  the  di-turbance 
liver-tissues. 

The  tiui'ihtf  (h/.-  in  poif,  causing,  after  Win*? 

fed  to  them  or  introduced  int<>  the  rectum,  a  rapidly  progresaiiu 
frequently  fatal  dysentery  which  resembles  exactly  tie-  amoebic  • 
tery  occurring  in  man;  in  them,  also,  the  nm.i  I  trate  int 

mucosa  and  stibium-. 

Of  the  class  Infusoria  there  occur  both  the  flagellate  and  the  ciliated 
varieties.  Of  the  latter  the  best  known  is  the  paramiecium  or  balanti- 
dium  coli  (Fig-  588),  This  is  a  Urge  infusorium,  which  is  thickly  cor- 
ered  with  cilia ;  it  occurs  occasionally  in  the  lai 

Of  the  flagellate  Infusoria,  the  first  to  bo  mentioned  is  the  ccrxomonas 
intestinalis  (Fig.  533),  a  pear-shap<>d  creature  withaspin 
tlie  pointed  end  and  a  rlagellum  at  the  blunt  end.     It  is 
the  intestine  in  catarrhal  conditions,  as  in  typhus  and  ch<>l- 
According  Lschli  and  Verroncito,  it  is  identical  with  tl  -toma 

entericum  of  Gnissi  and  the  ■»"<   into  '!;anchard,  ami 

]»artially  peases  off  inthefaves  iu  an  en.  ndition  (FefTOa 

especially  if  there  is  no  diarrhoea  present.     It  also  occurs  in  mice.  rnt*. 
cats,  dogs,  iheap,  and  rabbits  (Graaai),  and  fastens  itself  I  vrface 

of  the  intestinal  epitbt 

Kannenl >erg  found  cercomonas  in  the  sputum  iu  gang  I  ing. 

There  occurred  in  conjunction  with  the  foreg-'ii  nortas  lens. 

globular  infusorium  with  a  flagelluni.    Streng  communicatee  a  aiinilar 
observation. 

Of  the  Trichomonas,  an  oval  infusorium  with  several  flagella  and  a 
comb-like,  undulating  fringe  mounting  its  full  length,  there  occurs  ooe 
speci.-  in  the  vagina— the  trichomonas  vaginalis  (1 
in  the  intestine— the  trichomonas  intestinalis  <Fig.  53 
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Marchaml  found  trichomouadiike  with  four  filiform  flagella  and  an 
undulating  fringe  in  the  urine  of  a  man.  These  are  probably  identical 
with  the  trichomonas  vaginalis,  in  which  four  tilt  form  iiagella  also  occur. 
Miura  also  furnishes  a  similar  observation.  Grimm  saw  whip-infusoria 
in  a  liver-abscess  and  an  abscess  of  the  lung.  Lindner  found  infusoria 
belonging  to  the  ciliated  class  in  the  crusts  of  an  itching  eczema  of  the 
gcalp. 

Y'tuLeyden  ami  Schaodlsn '  found  in  tin-  fluid  of  t*  f  ascites,  which  de- 

veloped as  a  consequence  of  a  malignant  abdominal  tumor,  an  amoeba  OOOipOttd  Ot  color- 
less, gelatinous  cells,  which  stretched  out  jweudopods,  exhibited  n  hj  alififl  ratoplflmi  ud 
a  granular  ectoplasm,  and  as  a  rnlr  I  er  in  nests. 

90S,  Of  the  Sporozoa  or  Gregarirta;  which  occur  as  parasites  in 
man,  the  Coccidia  must  first  be  mentioned  In  the  young  state  they 
exist  as  nno-capsnlated  occupants  of  epithelia.  After  their  growth  has 
ceased  they  become  inclosed  in  a  shell.  In  this  condition  they  abandon 
their  resting-place,  and  generally  their  host,  and  develop  from  their 
contents  spores  containing  granular  masses  and  remarkable  rod-like 
embryonal  forms.     The  spores  are  spherical  or  ovoid. 

The  coccidium  oviforme  (Fig.  537)  is  a  parasite  of  the  intestine 
Slid  bile-ducts,  occurring  especially  in  rabbits.  In  some  cases  they  have 
been  observed  in  man.  Kiinstler  and  Pitres  found  coccidia  in  man  in 
the  exudation  in  a  case  of  pleuritis,  and  Podwyssozki  found  them  in 
the  liver. 

In  the  liver  of  rabbits  the  invasion  of  coccidia  leads  to  the  formation 

of  white  nodules,  which  may  reach  the  size  of  a  hazelnut,  and  are  kuowu 

ucidia  nodules,    The  nodules  contain  a  white  or  yellowish- white 

mass,  and  consist  principally  of  dilated  bile-passages,  the  inner  wall  of 


Fig.  Slto.-Sectlon  Ibrougb  ttie  wall  of  a  dilated  bUe*dll&  Bltod  Witt  OOQeMte  and  the  teat  of  paptll«rr 
growths.    This  condition  win  f...nn-t  In  n  rntiblCs  UVOT  tlmt  was  middfd  vrMh  mct'ldlii-iRKluli 
fluid.   lianriiitoiyMn;  eortn.)     «.  < ..im-vtivd  tt«ue;  ft,  branched  pojtlilary  (rruwttw  a\\M  wiin  epltbi 
«,  an-cltiln.    Muirotfled  25  diamct<*r». 


which  is  more  or  less  richly  furnished  with  papillary  growths  (Fig.  536), 
and  the  lumen  of  which  is  titled  with  immense  numbers  of  coeciih 

The  coccidia  exist  in  the  bile-duets  partly  in  the  form  of  a  shellless 
protoplasmic  structure,  partly  in  the  form  of  encapsulated  bodies.  The 
smallest  coccidia  (presumably  to  be  regarded  as  early  forms)  exhibit  a 

1  Ley  den  i:i  i.-tiiimlpara.  fi  ■'.  I,  .!/.<//   d    Win  .  Berlin,  1896, 


574 


I'AUASmc    PROTOZOA. 


coarsely  granular  protoplasmic  formation  (Fig.  58  the 

of  which  now  and  then  a  nuclear  appearance  (o)  is  recogi 

larger  forms  exhibit  on  their  outer  surface  regularly  arm: 

which  stain  deeply  with  hematoxylin.     The  encapeubt? 
occur  as  oval,  double-contoured,  clear-looking  bodiei     ... 

ior  of  which  lies  a  variously  shaped  mass  with  a  variable  amount 
of  i;raunl:ir  matter,  the  latter  never  taking  up  but  a  portion  of  the  flp 

in  the  capsnle.    According  to  B.  Pfeiffer,  the  granular  cocci 
are  not  encapsulated  may  split  up  in  the  animal  body  into  a  great  : 
I,,.,-  of  eickle-akaptd  germs,  and  in  this  manner  I  number. 

There  appear  at  one  pole,  whose  position  is  indicated  by  a  round  mam 
(the  liiaKusi,  radiating  leuta,   which  wedge  their  way  through  the 

plasma.  Probably  the  sickle- 
shaped  gonna  beoome  trans- 
formed into  small  amoeboid 
masses  of  protoplasm. 

Provided  the  encysted  ooo« 
cidia  reach  tho  outer  world, 
there  may  arise,  under  suitable 
conditions,  inside  the  proto- 
plaam  (which  has  drawn  it- 
together  like  a  ball)  (Fig,  EH 

b)  lour  tporocyttt  or  iporoofarfa 


01 


Wit 

i     X-     I     in    n      op 

no.  an. 


he.  Mr 

?IO.  637.  f  BM  rabMCa  Utw  mown  In  Fig.  »>.  In 

l.m.nl.      iM  .  illlMlUUlXyiln.)     rt./»,*i  >   kTUllUlW  r« 

'irml  ifmilii:'  I  o'- v^aw  tf 

kfM  jukI  i»aniy  Urn— nils  out  «»tily  a  |«irt  ut  Uiv  cafmula.    MagnUM  *ju  dtanwtart. 

'*».— Development  of  •pon*  In  oncrated  oxx-ldi*.    i After  L  Pfeiffer  j    a.  suture  ._ 

panwlte  wiuievenivilhrtrihu'.-.!  i "'I  •i-UiMii:  />.  i*n>(<>[ilaMncoU0C«Bd  tocrtbrr  iniu*  lm> 
ment  of  four  tpomcysU,  a  protoplasmic  nwfcJue  remaining :  y,  ft,  derel. 


•tckle-g^ruu  loskta  Urn  •ponx-yMs.  •  ■.  slrlUe-genu  leaving  •porocyat 
diameters. 


(0|  tA  e,  /).     Inside  these  sporoc\  sta  develop  fonnati  h  are 

inarily  globular,  later  oval,  and  which  at  a  still  later  i 
sickle-shaped  gi-rms  apiece  [g.  A,  /,  /,',  /,  m,  <■. 

To  the  a  probably  belong  also  certain  penult* 

in  the  epidermis  in  man,  and  here  prodm  growtfu 

epithelioma  contagiosum  (Fig.  .">:  ! 

the  growth  consists  of  a  nodule  the  size  of  a  small  pen  or  bum 
projeeti  above  thfl  surface  of  the  skin,  shows  a  small  depressi 
centre,  and  poaaesaea  a  waxy  lustre. 

In  the  section  there  may  be  recognized  an  irregular  epithelial  growth 
(Fig.  589,  if)  with  a  central  orifice  opening  ontwai  that  iatoeay, 

a  formation  which  recalls  a  gland,  and,  indeed,  is 
aa  a  hypertrophic  sebaoeona  gland,  but  which  is  oul  lepeadent 

new  growth  of  epithelium  brought  about  by  the  pane 
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Bvelop  inside  the  epithelial  cells  of  the  irregular  growth  («),  but  fire 
pushed  toward  the  central  orifice  of  the  new  growth  by  the  epithelial 


■ 


Fro.  839.— Epithelioma  conl  Section  thmuirli  im-atest  diameter.    CM  tiller's  fluid;   tuema- 

viiu.  i    <f.  Fpfitorml*:  l>.  connective  tissue;  c. sebaceous  gland ;  rf,  glan<l-llki>  «-[>lt]ic'flal  growths:  <, 
horny  mils  mingled  with  parmdlea;  g,  duel  Blltd  with  burny  t.-|>[ilji-llmu  tad  pmMMM. 
n l  u<tt  l.">  diameters. 


cells  behind  (/),  and  here  they  lie  in  a  nieshwork  of  cast-off  and  horny 
epithelial  cells. 

Representing  the  earliest  stage  of  development  of  the  parasites,  there 
arise  in  the  epithelial  cells  small  protoplasmic  bodies  (Fig.  540,  a,  l>), 
the  borders  of  which  are  only  with  difficulty  to  be  distinguished  from 
the  cell-protoplasm;  occasionally,  however,  they  contain  in  their  interior 
small  distinct  granules,  and  become  through  them  more  distinct.  Later 
OH,  their  size  increases,  until  finally  they  completely  fill  up  the  epithe- 
lial cells  i.',  d,  'i,  so  that  the  nucleus  is  pushed  aside.    At  the  same 

time  the  granules  on  the  inside  increase  in  number  (c)  and  grow  into 

larger  bodies,  bo  that  the  parasite  finally  becomes  divided  into  a  greater 
or  less  number  of  finelj  granular 
structures  (&€,/)  lying  in  a 
finely  granular  network,  Dur- 
ing this  time  the  cell-nucleus  is 
destroyed. 

The  epithelial  colls  which 
iclose  parasites  early  develops 
distinct  membrane,  which  grows 
moie  and  more  distinct  and 
surrounds  the  parasites.  Those 
parasites  which  have  been  ex- 
pelled from  the  cells  form  oval 
bodies  which  appear  to  be  in- 
closed in  a  capsule  and  present 
I  homogeneous  appearance. 
They  stain  deeply  with  iuamar 
inwlin. 

The     contagious    epithelio- 
m.ita  may  appear  iii  great  miiu- 

in  One  and   the  same  indi- 
vidual, and  several  persons  living  together  may  be  either  simultaneously 
or  successively  attacked.     The  spread  of  the  disease  may  then  lie  re- 
ferred to  contagion. 

Our  knowledge  of  the  significance  of  the  so-called  M  sacs  of  Miescher  M 


540.— Parasites  of  epUMUtma  envtagiomm  in 
-  >t;a't"<  >•(  development,  lying  In**  ■ 
itIIm.  (M  tiller's  fluid :  (Hematoxylin.)  n,  b.  Epithelial 
«vib  inclosing  ■  protoplasmic  body  Inside  "f  wnJci  n>* 
single  lame  granules;  c.  an  epithelial  cell  slrmwl  rma- 
pleteiy  [ii!-"i  w  Ita  pans  which 

completely  till  toe  cell  U*j  occupy,  sad  which  bare  be- 
come divided  Into  numeruii*  s«'|>aiiit«*  Inh1)i-*  Mmr  Ina 
ffTUDulai  network;  tli>-  eeU-nneuas  has  bevn  imSVftA 
in/.    MKirniU'ti  ui-mi  ?***  diameters. 
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is  still  scanty.     The;  are  sac-shai>ed  structures  which  occur  not  inln> 
^uently  in  the  muscles  of  swine,  cattle,  sheep  (< 

gu>),  end  in  Dike,     Tiny  differ  in  size  (Fig.  541,  J,  li)  end  li«-  inside 
the  muscle-cells  (Fig.  541,  B).     In  the  fully  devested  pazssita  the  con- 
tents  of  the  sac  are  differentiated  into  single  segments 
membrane  (Fig.  541),  and  these  in  turn  inclose  globular  (./,  0)  orkad- 
]\t-\-  de-shaped  bodies  (D$  E).    The  ;  lassed  among 

the  Scan  The  sep&r&td  segments  are  known  as  *j*tronf*i*  or 

sjHjioljIasts,  since  in  their  interior  the  kidney-  or  sickle-shaped 


/ 


d*£jL. 


ss 


cv. 


Fio.  M\.~ Mlncber'a  ncs  la  various  i-hu*»  of  detvtopattet,  taken  from  swtnn  and  ahccv.    i Altar  L. 
IfeUTer.) 

I    ^uvotpotv  with  r>>ur  njior««vst  globules,  taken  from  U*  mrUiar  anm-leof  a  •btvp.    MafQlBai  ■■ 

<<*[>riilla-Ni<'  In  u  »ut|..i1  muscle  of  ih«-  MVtMh    MiifrnlfW  l'J>  dUnn-Usr*. 

Is.    Maculll. 

]>.    I.  HulDtMOf  aaCOHlMllllIlt!  I»'!Q  in,    •  fl    I 


/     rnmsvcrs©  sect 
SaaMii 


rr'-g  -l-lr*-  ftrurl  it  "r  ■*!■    Waaiitx  1 


^  i:<tin,  >/ s  bodies),  and  from  these  letter,  nnder  Buitable  conditions, 
\[iescher'a  sa<s  ma\  develop  itios  of  meat  contain- 

ing Baroosporidia  is  n»>t  dangeroos  for  human  beings. 


I  In-  bat  tow  years  li  ■  il  a  very  unusual  number  of  reports  of  j 

us  authors  <lered 

ifled  in  ascribing  various  morbid  [n nf tiawai.  chiefly  pathological  |_ 
,  ami  of  these  more  especially  cancer,  i 
how  narked  that  only  a  very  small  part  of  art  tosdasi 

sites  lobe  looked  opon  a*  Mich  ;  so  that,  *»  I 

itirrt'iice  oi  paraaltla  granrliuB  is  reetricted  t.  aaea, 

ir  aa  carctiuma  la  con  oiwltbstanding  the  great 

mibject  (»'»  numerous that  1  i — compare  §  1 -> 

ins  forthcoming  that  prot 

i 
sale,  which  have  bean  atan  in  cancer-ccll> 

i.  in  my  opinion,  an  • : in •  t ••< I  |  i*rt'y 

aa  ali'  -  products  excreted  by  the  cells,  and. 
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finally,  partly  as  a  product  of  cell-fusion,  or  of  the  assimilation  of  leucocytes  by  the 
cancer-cells. 

The  disease  described  by  Darier  aapsorospermosefollieulaire  v4g4tante,  and  referred 
by  him  to  the  presence  of  sporozoa,  is  very  probably  only  a  skin  affection  characterized 
by  a  pathological  keratosis  (keratosis  follicularis  of  White),  in  which  little  horny  plugs 
and  pegs  are  developed  one  by  one  in  the  epithelium  of  the  skin  of  some  part  of  the 
body,  the  cutis  exhibiting  mild  inflammatory  symptoms.  According  to  Buzzi,  Miethke, 
Rieck,  Krosing,  Petersen,  and  others,  the  corps  ronds,  described  by  Darier  as  parasites, 
contain  keratohyalin  and  eleidin — that  is  to  say,  substances  which  occur  in  horny  cells, 
but  not  in  gregarinse. 

Paget' 8  disease  is  a  process  which  spreads  from  the  nipple,  commencing  with  an  in- 
flammation resembling  eczema  and  leading  to  superficial  ulceration,  said  to  finally  end 
in  a  cancerous  infiltration  of  the  skin.  It  has  been  referred  by  Darier,  Wickham, 
Malassez,  and  others  to  a  parasite — a  sporozoon  which  multiplies  in  the  epithelial  cells. 
It  is,  however,  an  eczema  arising  from  other  causes,  and  finally  leading  to  cancer,  or 
else  a  primary  cancer  accompanied  by  inflammatory  changes,  in  which  characteristic 
alterations  occur  in  the  epidermis — namely,  swelling  up  of  the  protoplasm  and  nuclei, 
and  development  of  vacuoles ;  there  also  develop  some  new  growths,  which  present  ap- 
pearances that  remind  one  strongly  of  parasites. 

I  consider  the  bodies  found  in  molluscum  as  parasites  (as  already  appears  from  the 
main  text),  though  this  opinion  is  opposed  by  various  authors  (Kromayer.  Hansemann. 
Torok,  and  others).  The  growths  have  totally  different  characteristics  froin  those  which 
are  described  as  having  been  found  in  cancer. 

Rosenberg  reports  the  discovery  of  sarcosporidia  in  the  muscle  of  the  human  heart. 
Kartulis  made  a  similar  discovery  in  an  abscess  of  the  liver  and  in  the  abdominal 
muscles  of  a  Sudanese. 

Pisenti,  Silcock.  Eve,  Bland  Sutton,  and  Jackson  Clarke  have  pointed  out  the  pos- 
sibility that  the  cysts  occurring  in  the  descending  urinary  passages,  in  ureteritis  ryUir.a. 
may  be  of  parasitic  origin.  Lubarsch  and  Aschhoff  have  expressed  themselves  a*  op- 
posed to  this  theory.  From  the  investigations  of  von  Kahlden.  it  has  nevertheless  b*en 
made  very  probable  that  the  ureteritis  cystica  is  really  caused  by  sporozoa. 

According  to  Hess  and  Guillebeau.  coccidia  may  occasion  diarrhotal  diseases  of  the 
intestine  in  young  cattle. 

Guarneri.1  L.  Pfeiffer.*  E.  Pfeiffer.*  and  others4 consider  the  small,  easily  stained 
bodies,  surrounded  by  a  border  of  transparent  substance,  which  are  found  in  the  epi'-he- 
lium  in  variola  and  vaccinia  at  the  beginning  of  the  disease,  to  be  protozoa,  and  Guar- 
neri has  named  the  supposed  parasites  cytOTvetes  vaccina:.  Nevertheless,  the  parasitic 
nature  of  these  organisms  is  not  wholly  proven.  They  may  be  merely  product*  of  '±* 
generation  of  epithelial  nuclei,  or  wandering  leucocytes  (Salmon :). 

According  to  Lindner,  the  organisms  discovered  by  Kainey  represent  ***£**  of  de- 
development  of  stemlesB  vorticell*. 

§  209.  Through  the  investigations  of  Laveran,  Marchiafava,  Gelli, 
Golgi,  and  others,  it  mar  be  considered  proved  that  the  <-avm  of  tmfarwt 
is  a  parasite  belonging  to  the  Protista-,  which  has  been  named  by 
Marchiafava  and  Celli  the  Plasmodium  malaria?,  and  which  at  the 
present  time  is  commonly  known  by  this  name.  The  rtarasite  exists  in 
the  blood  of  malaria  patients  in  various  forms,  chiefly  inclosed  in  cells; 
and,  according  to  the  observations  of  Golgi,  Celli,  Marcbiafava.  and 
others,  a  certain  connection  may  be  traced  between  the  number  and  stage 
of  development  of  the  plasxoodia  and  the  attacks  of  fever.  The  para- 
sites run  through  many  stages  of  development  in  the  interval  between 
the  separate  attacks  of  fever,  the  stages  (according  to  the  authors  men- 
tioned) being  different  in  the  febris  quartana,  the  febrk  tertiana,  and 
the  febris  quotidiana ;  at  the  same  time  the  parasites  iA  the  various 

iaRic.  suiia  pav.«en**i  eta  e*lo..  '\y...'  ;r.i«z.  -.&;;.:  >.a  e  \*r, '/>•**..*'  Ar*&.  y&  '*  &. 
Med.,  xvi..  l*te;  and'"l":ver.  v.k.  *>'-'.**'  .<>  .  '>..'  ;;.S-z.  *.*';<  •:. .';&,*'  Pi*a.  >V*. 

■ "  Die  Protozoan  ai*Knas&e:  :«*.•-**::*.•. ''.Je.'-ij.  >'-*v  :  "  *►'&•;«,%  fjwv^tajj:  tot.. **  ZeiUrh. 
f.  Hj/g..  23.     Bd..  lfSWJ- 

*wZuchtuiig  de*  Vaw-Jneenejier*.**  <>«-' *■«&■'  /  }i,>r,*ft  .  x.\.'....  ;*»*<£. 

4  Compare  Wasieiewbk.  :  **Xe.*e.r.*c!..-*-i>»»':  <* .  VV  <.■■»■.  mj.iJunjpw..*"  f.'afr-il**.  /. 
Bald.,  xxi..  1KT. 

^Parasites  de  *a  vacM*  e*  ue  &  •■  w.v>--**  A  nwx^h  ',(*  I  Jtut.'.u:  Fattenr.  '.*&. 
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forms  of  fever  exhibit  certain  differences  in  their  physiological  charac- 
teriattes. 

The  development  and  increase  of  the  Plasmodia  take  place  in  the 
interior  of  the  red  blond-corpuscles,  where,  first  of  all,  small,  colorlm 
smosboid  bodies  appear  (Fig.  642,  a).    In  the 

development  in  inaugurated  bj  an  enlargement  of  the  small  aincebtitii 
In-ginning  forms  (Fig.  542,  a,  b,  c,  »/,  cT)  so  that  the  red  blood-corpus- 
olee  become  more  ami  more  tilled  with  them.     Simultaneously  pigment 
granules,  which  are   derived  from    the  coloring-matter  of  the   b 
make  their  appearance  in  the  interior  of  the  Plasmodia      W  ben  the 
Plasmodia  attain  •  <  .rtainsize  the  pigment  granules  collect 
while  at  the  same  time  a  radiating  cleavage  sets  in,  so  that  .  I 
figures  arc  produced  (/,  a).    These  consist  oil  pigmented  centre  sad 

radiating  petals  devoid  of  pigment.     Later  Ofi,  the   petals  ljocome  df- 
taohed    from    the   central    pigmented    portion    and    assume    a 
shape  (//>. 

According  toGolgi,  tliis  deTalopment  and  eegmentaiioj 

modia  in  febris  «piartana  are  completed  in  three  days,  and  the  attack* 
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of  fev.rwrt  in  at  the  time  when  the  plssmodia  are  dividing.       I 

Mood-corpuscles   which  ipied  by   the  plasn 

young  Plasmodia  just  formed  bj  cleavage  sgam  pent -ti.it.'  aba 

corpuscles,   whereupon  their  further  development   begUM 

nl. A  formed  by  the  plssmodia,  s..m. 
lis,  are  carried  nut  of  the  circulating  blood  into  farions  organs, 

dally  the  spleen,  liver,  and  marrow  of  the  Imi 
La/eons  tertiatta  the  cycle  of  development  i-.  complete  in  I 

«(l«>k'i).       The    phismoiHa    developing   within    '  I   hlood-c< 

543,  ",  A,  C,  <h  show  much  livelier  motion  and 

much  more  rapidly  to  a  decoloration  of  the  red  blood-ooryai 
than  in  the  febris  (juartana,  so  that  the  latter  are  already  decoloffnes 

i.n  the  first  day  of  intermission  of  the  fever,  wh  nodis  are 

still  small.     The  protoplasm  of  the  pi  of  the  febris  terti 

furthermore,  more  delicate  and  less  sharph  defim 

ules  are  also  smaller.     In  its  dh  ich  Plasmodium 

into  from  fifteen  to  twenty  new  cells  {>),  while  in  the  quartan  f< 

from  ail  t<>  twelve  develop.     Finally,  the  red  bl< 

fehris  qusrtsns  are  mostlj  crensted,  while  in  the  I  form  th 

tain  their  shape.     Aixjording  to  Celii  and  Marchiai 

•pores  not  infreqnently  occurs  prematurely,  from  five  "*  ds- 
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veloping  inside  a  red  blood-corpuscle.     According  to  Zieniann,  the  pant* 
site  of  tropical  fevers  is  smaller  than  that  of  European  tertian  fevers. 

In  ftbris  guotid&ana  (late-aumnier  and  fall  fever,  febris  subeoutinua, 
perniciosa)  the  parasite  (Fig.  544)  consists,  according  to  Celli  and  San- 


°20^ 
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Fig.  543.— Flatmixllum  malaria-  of  a  febris  tortlana  In  various  developmental  stages.  (After  Golyl.) 
n,  Kii>t  step  In  development;  b,  c,  tnl&rged  plmodia  wlih  imabopodi ;  <F,  jilasuiodla  before  the  formation 
of  spores— blcod^orpuacledeooloriz'.l ;   -.  i  >nuutluu  of  spores;  /,  tree  parasite  with  tiagelluui. 

felice,  of  small  structures  exhibiting  lively  amoeboid  movements  inside 
the  red  blood-corpuscles  (a,  b) ;  shortly  before  each  new  febrile  attack 
they  become  pigmented  and  round  (c) ,  and  then  divide  into  spores  {d  ). 

According  to  Celli  and  Marchiafava,  nuclear  bodies  may  be  demon- 
strated in  the  protoplasm  in  all  endoglobular  ha>matozna  of  malaria,  in 
certain  stages  of  their  development.  According  to  Ziemann,  the  first 
change  which  occurs  in  sporulation  is  a  splitting-up  of  the  chromatin 
into  small  masses,  and  then  this  is  followed  by  a  subdivision  of  the  eell- 
body.  As  a  result  of  these  changes  each  small  mass  of  chromatin  is 
surrounded  by  a  zone  of  protoplasm. 

Besides  the  forms  already  described,  which  are  considered  by  Italian 
authors  as  typical,  there  occur  in  the  different  malarial  diseases  in  ad- 
dition both  endoglobular  and  free  parasites,  either  oval  or  sickle-shaped 
(Fig.  542,  t,  k,  and  Fig.  644,  c,/),  sometimes  provided  with  ilagella 


FlO<  ~tU.—Pltumiitlium  nr*i/.in.r  <.f  n  febris  qiiotldiaoa  in  various  staffta  of  development.    (After 
i  8enWUo>*)    O.  First  Step  In  the  <k-v  eli  <[nn»-ti  t ;  !>,  plamnodlA  with  Meudopodii :   o,  iilasunxlium  W  bulj  luta 

round  i»ud  provided  with  pigment  liefurw  seamen  la  tio  u  ;  d,  formatlou  of  sporea ;   i,  iutragluhuliir 

form ;  /,  y,  free  Plasmodia. 


(Fig.  543,/,  and  Fig.  544,  //),  at  other  times  having  cast  these  off;  and 
all  these  forms,  especially  described  by  Laveran,  have  been  since  con- 
tinned  by  the  Italian  authors. 

The  significance  of  all  the  various  forms  of  parasites  which  have  been 
observed  in  malaria  has  not  vet  been  fullv  solved;  nevertheless,  from 
32 
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the  preceding  statements  it  may  ridered  settled  that  the  cndo- 

globular  hietuatozoa  desiroj  the  red  bJood-ogrpniolm  And  thus  mano* 
facture  pigment  out  of  the  coloring-matter  of  t  J  i**  blood:  and  it  ma 

be  assumed  that  their  presence  gives  rise  to  the  morbid  sy  mptotns  (a* 
malaria. 

Laveran  is  of  the  opinion  that  all  the  forms  described  belong  to  one 
and  the  same  diversely  shaped  iporoaodn,  while  the  Italian  an 
(Golgi,  Caualis.  Celli,  Marchiafava)  believe  that  there  are  various  malaria 
parasites.  They  consider  that  the  free  crescent  forms  and  the  plasmodia 
with  nagelhi  should  be  regarded  as  sterile  forms  of  vegetation  which  are 
not  able  to  reproduce  themselves  by  spore-formation,  but  soonei 
perish.  Ziemann  also  considers  them  to  be  sterile,  inasmuch  as  tbej 
lack  chromatin. 

The  plasmodia  may  be  taken  up  by  leucocytes  in  the  various  stage* 
of  their  development,  anil  this  0000X8  principally  at  the  beginning  of  the 
febrile  attack  (Golgi),  at  which  time  the  plasmodia  undergo  segmenta- 
tion. The  leucocytes  may  contain  plasmodia,  accordingly,  either  en- 
tire or  segmented,  or  indeed  only  the  pigment  masses. 

The  particular  varieties  of  plasmodia  correspond,  acoor 

is,  to  particular  forms  of  fever,  but  yet  it  must  be  noticed  that  the 

febrile  forms  designated  as  febris  i|Uotidi:ma,  subcoutinua,  and  comitate 

may  also  be  caused  by  the  existence,  in  the  blood,  of  plasmodia  of  the 

tertian  or  <|uartan  form  iu  various  generations,  so  that  pait  jiara* 

it-all  spore-formation  each  day.    In  this  way  arise  •  pii 
of  fever  which  are  to  be  considered  as  double  tertian  (quotidian*  tri- 
<juartanaria). 

According  to  Golgi,  there  is  also  a  malarial  fever  (jMIBUDOf  and  fall 
fever)  the  parasites  of  which  develop  not  in  the  blood,  but  in  the  internal 
organs,  especially  iu  the  marrow  of  the  bones. 

Within  the  organs  of  patients  who  have  died  of  malaria  there  are 
found,  first  of  all,  the  malaria  parasites  containing  pigment,  and  I\  iag 
more  or  less  intravascularly.  If  the  blood  has  undergone  great  destruc- 
tion there  will  also  be  found  pathological  deposits  oi  ir"ii  iu  the  spleen, 
liver,   medulla  of  the  bones,  and  the  kidneys.     In  consc  f  tbe 

deposition  in  the  spleen  of  products  of  blood-degeneration,  and  ■ 
malaria   parasites  containing  pigment    (part  of  which  are  inclosed  iu 
leucocytes),  there  occur  in  this  organ  considerable  swellings,  accom* 
panieij   by  h,\  periemia,  which  lead  in  part  to  tissue-degeneratn 
part  to  tissue-hypertrophy.     After  the  process  has  continued  some  time 
the  spleen  may  become  greatly  enlarged,  pigmented,  and  much  changed 
in  structure.     There  may  also  ensue  in  the  liver,  on  the  one  hand,  de- 
generation and   pigmentation  of  its  parenchyma,  and,  on   t 
hand,  new  growths  which  lead  to  induration. 

According  to  the  investigations  of  DanilewBky,  Celli,  Maivhlafava,  Orasel.  Feletti. 
Crooksbank,  Laveran,  and  others,  there  not  infrequently  occur  protista 
mammalians  and  birds,  as  well  aa  in  that  of  cold-blooded  animal*,  and  among  them 
some  which  referable  the  pta*modiu>n  notarial  very  closely  and  undergo  a  similar  cycle 

•dopment  inside  the  red  1-1  -« .dn:orpuaele8.    The  closest  resemblance  of  characteris- 
tics is  seen  in  the  Inematozoa  of  birds  (pigeons,  owls,  magpies,  and  larks) ;   but  eves 

-how  seme  variation,  so  that  they  are  not  the  same  form  of  parasite  aa  la  observed 
Hi  man. 

According  to  Celli,  only  the  spores  can  live  in  the  blood-plasma  In  man.  while  the 
ether  grades  of  development,  in  case  they  leave  the  blood -corpuscles  far  the  plasma,  ars 
destroyed,  forming  riajrella.  swelling  up,  and  l 

the  hssmatozea  of  birds  can  exist  in  the  plasma  for  a  certain  length  of  time,  ai 
hamatozoa  of  the  cold-blooded  animals,  whose  devel  ;  rogresseai  wry  » 
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for  a  considerable  period  of  time  free  in  the  blood ;  and  these  forms  which  exist  free  in 
the  blood  are  the  ones  which  have  been  described  as  special  parasites  (drepanidium). 

The  systematic  classification  of  the  Plasmodia  of  malaria,  and  the  protozoa  which 
are  nearly  related  to  them,  is  not  yet  arranged.  Most  probably  they  are  to  be  classified 
with  the  Sporozoa ;  and  since  the  forms  which  occur  in  the  muscles  have  received  the 
name  of  sarcosporidia,  the  parasites  of  blood-corpuscles,  belonging  to  the  class  last  con- 
sidered, might  be  called  hsemosporidia  (Danilewsky). 
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Abdominal  cavity,  faulty  closure  of,  417 

Abrachius,  422 

Abrin,  poisoning  by,  25 

Abscesses,  272 

burrowing,  295 

cold,  493 

embolic,  273 
Acardiacus  acepbalus,  432,  434 

pseudoacorinus,  432,  434 
Acarus  folliculorum  boiuinis,  543 

scabiei,  542 
Acervulomata,  361 
Acervulus  cerebri,  191 
Achorion  Schonleini,  537 
Achromatopsia,  93 
Achyla  prolifera,  541 
Acme  of  a  fever,  03 
Aconitine,  poisoning  by,  27 
Acrania,  410,  411 

origin  of,  414 
Acromegaly,  224 

Actinomyces  or  ray-fungus,  274,  515 
Acuminate  condylomata,  294 
Addison's  disease,  00 

pigmentation  of  skin  in,  198 
Adenocarcinoma,  300,  370 

development  of,  372 
Adenocystoma,  300 

papillary,  302 
Adeno-cysts,  391 
Adenoma,  357 

alveolar,  358 

conversion  of,  into  a  carcinoma,  373 

malignum,  375 

papillary,  358 

tubular,  357 

umbilical,  419 
Adenomata  and  carcinomata,  difficulty  of 

distinguishing  between,  375 
Adenomyomata,  329 
Adipose  tissue,  development  of,  244 
yEgagropilae,  194 
Aerobes,  442 
Agenesia,  139,  154,  402 

partial,  of  the  cranium,  411 
Agglutinins,  70 
Agnathia,  415 
Agrotis  segetum,  511 
Air,  entrance  of,  into  the  right  heart,  47 
Albinism,  212 
Alcohol,  poisoning  by,  20 
Alexins  and  immunitoxins,  27 
Alexins,  protective,  73 


Alkaloids,  toxic  cadaveric,  18 
Amelus,  421 
Amides,  441 
Amido-acids,  441 
Amins,  441 

Amitotic  nuclear  division,  232 
Amniotic  adhesions  a  cause  of  malforma- 
tions of  the  embryo,  399 
Amoeba  coli  felis,  571 

coli  mi  Us,  570,  571 

coli  vulgaris,  670 

dysenteriie,  570,  671 
Amphibolous  stage  of  fever,  04 
Amputation  neuromata,  262,  335 
Amyelia,  total  or  partial,  407 
Amyloid  concretions,  184 

degeneration,  178 

causes  and  nature  of,  182 
Anabiotic  condition,  13 
Anaemia,  105,  140 

chronic,  106 

due  to  tapeworm,  570 

localized,  111 
Anaerobes,  442 
Anasarca,  127 

Anchylostoma  duodenale,  549 
Androgynes,  428 
Auencephalia,  411 

origin  of,  414 
Anencephalus,  total,  412 
Aneurism,  cirsoid,  326 
Angioma,  320 

fissural,  320 

lymphaticum,  325 

plexi forme  arteriale,  324 
Angiomyomata,  330 
Angio8arcomata,  340,  347 
Anguillula  intestinalis,  551 

stercoral  is,  651 
Anhydrtemia,  106 
Animal  diseases  caused  by  cocci,  405 

parasites,  542 
Anthrax-bacilli,  470 
Anthrax.protective  inoculations  against,  86 

symptomatic,  621 
Antitoxins,  74 

of  diphtheria,  481 
Anus,  condyloma  latum  of  the,  503 
Aphthse,  532 
Aplasia,  139,  402 
Aprosopia,  414 
Apus,  422 
Araclmida,  30,  542 
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Area  medullo-vasculosa,  407 

polar,  229 
Argas  reflexus,  644 
Argyria,  212 
Arrhinencephalia,  413 
Arterioliths,  123 
Artery,  terminal,  111 
Arthropoda,  30,  642 

parasitic,  39 
Ascaris  lumbricoides,  647 
Ascites,  chylous,  138 
Ascococci,  439,  464 
Asiatic  cholera,  626 
Aspergillus  flavescens  or  flavus,  634,  636 

fumigatus,  634,  636 

nidulans,  634 

niger,    or  nlgrescens,   or    nigricans, 
634,636 
Asphyxia,  9 
Astrocytes,  260,  333 
Atavism,  398 
Atheromata,  214,  388,  416 
Atmospheric  pressure,  effects   of   an  in- 
crease of,  14 

effects  of  sudden  lowering  of,  14 
Atresia  ani,  420 

oris,  416 

recti,  421 

urethras,  420 
Atrophy,  139,  165 

excentric,  156 
Atropine,  poisoning  by,  26 
Attenuation  of  bacterial  virulence,  449 
Attraction-spheres,  228,  230 
Auditory  meatus,  cholesteatomata  in,  356 

mould-fungi  in,  532 
Autoblasts,  188 
Autochthonous  pigment,  107 

teratomata,  392 

thrombi,  120 
Auto-intoxications,  49,  62 
Autosite,  437 
Axis-cylinder,  sprouting  of,  250 

Bacilli.  439.  407 
Bacillus  aceticus,  460 

acidi  lactici,  469 

atnylobacter,  44J8 

caucasicus,  469 

coli  communis.  476 

cyanogenes.  469 

rfuorescens  liquefaciens,  408 

phlegmones  emphysematosa?,  274 

pneumonia  of  Friedlamler,  477 

pnKliglosus,  44(5,  468 

pvocvaneus,  469 

subtil  is.  467 
Bacillus  of  anthrax.  470 

of  blackleg.  521 

of  bubonic  plague,  483 

of  chicken-cholera,  523 

of  diphtheria,  479 

of  foot-and-mouth  disease,  623 

of  glanders  and  farcy,  512 

oi  influenza.  478 

of  leprosy,  507 

of  malignant  cedema.  482 


Bacillus  of  pigeon  diphtheria,  623 

of  pyelonephritis  of  cattle.  523 

of  rhinoscleroma,  514 

of  swine-erysipelas,  622 

of  swine-plague,  522 

of  symptomatic  anthrax.  521 

of  syphilis.  501 

of  tetanus,  481 

of  tuberculosis,  484 

of  typhoid  fever,  274,  473 

of  yellow  fever,  484 
Bacteria,  30.  439 

metastatic  colonies  of,  36 

pathogenic,  31 

that  cause  suppuration,  274 
Bacteriwmia,  35 
Bacterio-trypsins,  444 
Bacterium  coli  commune,  274,  476 
Bacterium  of  hemorrhagic  septicemia,  8tt 

of  the  ray-fungus,  616 
Bacterium  typhi,  473 
Balantidium  coli,  672 
Barbone  dei  bufali,  623 
Barlow's  or  Moeller's  disease,  134 
Basedow '8  disease,  60 
Beaker-cells.  172 
Bedbug,  or  cimex  lectuarius,  645 
Bedsore,  145,  151 
Benign  tumors,  307 
Bezoar  stones,  194 

Bigerminal  tissue-implantation,  393 
Bilharzia  hwmatobia,  568 
Bilirubin.  207 
Bioblasts.  1HH 
Biophores,  Wl 
Birds,  tuberculosis  of,  600 
Biting-mite.  544 
Black  death.  4*3 
Black  gangrene,  150 
Blackleg.  521 
Bladder,    urinary,   papillary    epithelioma 

of.  355 
Blebs,  hemorrhagic,  132 
Blenuorrho'a.  271 

of  the  eve,  463 
Blister,  2<S3 
Blood,  antibacterial  properties  of.  74 

coagulation  of,  113 

extravasations  of,  201 
Blood-cells,  red,  new  formation  of.  246 

white,  new  formation  of.  24"» 
Blood-corpuscle  cells,  202 
Blood-corpuscles,  red  and  colorless,  117 
Blood -current,  slowing  of,  257 
Blood-hyalin,  181) 
Blood-mole.  404 
Blood-plates,  116,  119 

escape  of,  from  the  blood-vessels.  2'4> 
Blood-poisons.  22 
Blood-vessels,  alterations  of  walls  of.  257 

hyaline  degeneration  of  the  wall*  of, 
351 

new  formation  of,  238 
Body -louse.  545 
Bone,  in  dermoid  cysts.  392 

necrosis  of.  293 

pathological  new  formation  of,  296 
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Bone,  reproduction  of,  243 
Bone-marrow,  reproduction  of,  243 
Bones,  supernumerary,  427 
Bone-tissue,  new  formation  of,  240 
Bothriocephalus  cordatus,  670 

latus,  668 
Botrytis  Bassiana,  641 
Brachygnathia,  416 
Brain,  concussion  of,  16 

development  of,  414 

telangiectatic  tumor  of,  321 
Brain-hernias,  412 
Brain-sand,  191 

Brain  substance  in  dermoid  cysts,  392 
Branchial  cysts,  416 

flstulae,  416 
Breast,  see  also  Mammary  gland 

tubular  adenoma  of,  368 
Breasts,  supernumerary,  427 

well-developed,  in  men,  427 
Bronchial  calculi,  194 
Bronchitis,  purulent,  272 
Broncho-pneumonia,  272 
Brood-capsules,  666 
Bubonic  plague,  88,  483 
Budding-fungi,  631 
Budding  of  cells,  232 
Burns,  12 

Cachexia,  140 

suprarenal,  60 

thyreoprival,  66 
Cadaveric  alkaloids,  33,  36,  446 

petechias  or  lividlty,  110 
Cadaverin,  33 

Calcaneus,  chondroma  of,  314 
Calcification,  189 
Calculi,  bronchial,  194 

prostatic,  194 
Callus,  223,  288 
Calvarium,  atrophy  of  the,  168 
Cancer,  see  also  under  Carcinoma 

cells,  369 

dropsical,  382 

cylindrical  epithelial,  377 

endothelial,  346 

flat-celled,  376 

horny,  377 

medullary,  300 

plugs,  376,  377 
Cancroids,  383 

Carbon-dioxide,  influence  of,  upon  devel- 
opment of  bacteria,  442 
Carbon-monoxide  gas  poisoning,  22 
Carcinoma  acinosum,  379 

chalky  deposits  in,  383 

chorionic,  374 

cylindromatosum,  382 

development  of,  371 

different  forms  of,  376 

durum,  380 

formation  of  metastases  in,  368,  386 

gelatinosum,  380 

gigantico-cellulare,  382 

hyaline  degeneration  in,  382 

medullare,  377,  379 

mucosum,  380 


Carcinoma  myxomatodes,  382 

papilliferum,  384 

parasites  a  possible  cause  of,  868,  869, 
676 

physaliferum,  382 

placentar,  374 

retrograde  changes  in,  369 

simplex,  378 

structure  of,  376 
Carcinomata,  367 

complete  petrification  of,  383 
Cardiac  muscle,  new  development  of,  249 
Caro  luxurians,  296 
Cartilage,  hyaline,  reproduction  of,  243 

in  dermoid  cysts,  392 

transformation  of,  into  reticular  tis- 
sue, 264 
Caseation,  277 

in  tubercles,  493 
Castration,  effects  of,  61 
Catarrh,  263 

chronic,  296 

desquamative,  266 

mucous,  266 

purulent,  271 

serous,  266 
Cattle,  actinomycosis  of,  618 

tuberculosis  of,  600 
Cattle-pest,  466 
Cattle-plague,  87 
Caustics  or  corrosive  agents,  20 
Cavernous  tumor,  322 
Cavity-formation  in  tuberculosis,  493 
Cebocephalia,  413 
Cell-division,  227 
Cell-protoplasm,  division  of,  228 
Cells,  hyaline  products  of,  351 
Central  corpuscles,  228 
Centrosomes,  228,  229,  230 
Cephalocele,  412 
Cephalothoracopagus,  435,  436 
Cercarire,  556,  557 
Cercomonas  intestinalis,  672 
Cerebrospinal  canal,  deficient  closure  of, 
406 

meningitis,  epidemic,  461 
Cerebrum,  glioma  of,  333 

malformations  of,  413 
Cestoda,  30,  659 
Chain-cocci,  439 
Chancre,  hard,  602 

soft,  484 
Cheese-poisoning,  34 
Cheesy  degeneration,  147 
Cheilo-gnatho-palatoschisis,  414 
Chemicals,  as  producers  of  inflammation, 

276 
Chemotaxis,  268,  290,  292 

and    chemotropismus,    negative    and 
positive,  71 
Chemotropism,  292 
Chicken-cholera,  522 
Chilblains,  13 
Chionyphe  Carteri,  521 
Chloral  hydrate,  poisoning  by,  26 
Chloroform,  poisoning  by,  26 
Chloromata,  849 
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Chlorosis,  Egyptian,  649 
Cholaemia,  53 
Cholera,  Asiatic,  625 

protective  inoculations  against,  87 
Cholesteatomata,  365,  388 
Cholesterin,  109 
Cholesterin-calculus,  194 
Cholin,  36,  445 
Chondroblasts,  242,  280 
Chondroma,  313 
Chondromyxoma,  311,  315 
Chondromyxosarconia,  314 
Chondrosarcoma,  310,  342 
Chordoma,  310 

Chorionic  villi,  carcinomatous  transforma- 
tion of,  374 
Chromatin,  227 
Chromatophores,  348 
Chromosomes,  227 
Chylangiomata,  320 
Chylopericardium,  138 
Chyluria,  138,  555,  660 
Cicatricial  tissue,  278,  282 
Cicutoxin,  poisoning  by,  20 
Cimex  lectuarius,  545 
Cinnabar,  in  a  tattooed  skin,  211 
Circulation,  collateral,  development  of,  112 

of  the  blood  and  of  the  lymph,  disturb- 
ances in,  102 
Cirrhosis  of  the  liver,  297 
Cirrus-sac  of  bothriocephalus  latus,  609 

of  taenia  solium.  601 
Cirsoid  aneurism,  326 

neuroma,  330 
Cladothrix,  610 

asteroides,  520 
Clavus,  223 
Cleft- foot,  422 
Cleft-hand,  422 

Cleft  of  the  abdominal  wall,  418 
Clefts,  402 

of  the  face,  median,  415 
Climate,  influence  of,  upon  man,  30 
Clitoris,  absence  of,  420 
Clostridium,  439 

butyricum,  407 
Clothing-louse.  545 
Clots,  post-mortem,  112 
Cloudy  swelling,  101 
Clubbed-hand,  425 
Club-foot,  congenital,  425 
Clustered  cocci,  439 
Coagulation,  112,  259,  202 
Coagulation-necrosis,  140 
Cocaine,  poisoning  by,  20 
Cocci  or  coccacei,  439,  453 

pathogenic,  454,  455 
Coccidia,  573 
Coccus  mesenterioides,  454 
Coccygeal  region,  bigerminal  teratoma  of, 

437 
Colchicine,  poisoning  by,  27 
Cold  abscesses,  493 
Colds,  13 

Collateral  circulation,  development  of,  112 
Collidin,  3u.  445 
Colloid.  189 


Colloid,  different  usee  of  the  term,  176 

production  of,  by  epithelial  cells,  174 
Color-blindness,  93,  94 
Colorless  blood-corpuscles,  emigration  of, 
268,  200 

increase  of,  relatively  to  the  red.  208 

marginal  disposition  of,  268,  200 
Commotio  cerebri,  10 
Compensatory  hypertrophy,  222,  238 

of  the  heart-muscle,  106 
Conceptional  infections,  101 
Concretions,  amyloid,  184 

calcareous,  191 

free,  in  the  body,  193 
Concussions,  effects  of,  10 
Condyloma  acuminatum,  223,  294,  365 

latum,  503 
Congenital  predisposition,  89 
Conidia-bearers,  636 
Conidia-spores,  632 
Coniine,  poisoning  by,  20 
Conjunctival  hyalin,  188,  189 
Connective  tissue,  hyaline  degeneration  of, 
185 

transformation  of,  into  bone,  265 
Connective-tissue  structures,  regeneration 

of,  240 
Constitutional  diseases,  4,  54 
Contagium,  definition  of,  29 
Continuous  fever,  04 
Contusions,  effects  of,  10 
Cor  villosum,  207 
Cordyceps  militaris,  641 
Corn,  223 

Comification  of  epithelium,  177 
Cornu  cutaneum,  364 
Corpora  amylacea,  184 
Corpulence,  90 
Corrosive  agents,  20 
Cory ne  bacterium,  481 
Cows,  tuberculous,  milk  from,  485 
Crab-louse.  545 
Crab-pest,  541 
Craniopagus,  430 

parietal  is,  434 
Craniorachischisis,  400,  411 
Cranioschisis,  410,  411 
Cranium,  faulty  development  of,  410 

partial  agenesia  of,  411 
Cretinism,  67 

operative.  58 
Crisis,  in  fevers,  03 
Crossed  embolism,  41 
Croupous  exudate,  200 

membrane,   formation  of,  on  mucous 
surfaces,  207 

pneumonia,  271,  400 
Cryptogenic  infections,  35,  42,  459,  402 
CryptorchUmus,  424 
Culicidre.  645 
Curarine,  poisoning  by,  27 
Cutaneous  horn,  354 
Cvclencephalia  or  cyclocephalia,  413 
Cyclopia.  412.  413 
Cylindromata.  361,  382 
Cystadenoma.  300 
Cvst-formation,  214 
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Cyaticercus  cellulosse,  662 

racemosus,  563 
Cystin-calculi,  197 
Cystocarcinomata,  367,  383 
Cyst  of  echinococcus,  565 
Cystoflbromata,  366 
Cystomata,  216 

multilocular,  360 

papillary,  354 
Cystomyxomata,  366 
Cystosarcomata,  366 
Cysts,  branchial,  416 

ectodermal,  388 

traumatic  epithelial,  375 
Cytaster,  230 
Cytoblasts,  188 
Cytoryctes  vaccinae,  677 

Daltonism,  03 
Daughter-cells,  230 
Daughter-cysts  of  echinococcus,  566 
Daughter-stars,  228,  230 
Daughter-tumors,  305 

metastatic,  45 
Deaf-mutism,  93 
Death,  140 

apparent,  142 
Deciduomata,  malignant,  374 
Decubitus,  145 
Deer-disease,  523 

Defervescence,  period  of,  in  fevers,  63 
Deiter's  cells,  250 
Demodex,  543 
Derinanyssus  avium,  544 
Dermatocoptes,  544 
Dermatocy8ts,  388 
Dermatomycosis  diffusa  flexoruni,  541 

furfuracea,  539 
Derniatophagus,  544 
Dermoid  cv»ts,  416 
Dermoids,  388,  389 
Desmobacteria,  439 
Desmoid  tumor,  308 
Destructive  placental  polyps,  374 
Determinants  or  determining  pieces,  100 
Development,  disturbances  of,  397 
Diabetes  mellitus,  54 
Diapedesis,  133 
Diarrhoea,  chylous,  555.  556 

due  to  coccidia.  677 
Diastatic  ferments,  444 
Diastematomyelia,  409 
Dicephalus  and  diprosopus,  435 
Digitalin  and  digitalein,  poisoning  by,  27 
Diphtheria,  276.  480 

bacillus  of,  479 

blood-serum  treatment  of,  84,  88 

of  calves,  623 

of  pigeons,  523 
Diphtheritic  inflammations,  276 
Diplococci,  439,  453 

Diplococcus   intracellulars  meningitidis, 
461 

pneumoniae   (Fraenkel,    Weichsel- 
baum),  274,  459 
Diprosopus.  434 
Dipygus,  436 


Dipygus  parasiticus,  437 
Disease,  internal  causes  of,  89 

latency  of,  6 

the  symptoms  of,  2 
Diseases,  cause,  origin,  and  course  of,  8 

inheritable,  95 
Dispirem,  230 

Displacement  of  tissue  as  a  cause  of  tumor- 
formation,  388 
Dispora  caucasica,  469 
Distemper  of  dogs,  466 
Distoma  felineum,  558 

haematobium,  558 

hepaticum,  556 

hepatis  endemicum  pernlclosum,  558 

hepatis  innocuum,  558 

lanceolatum,  667 

pulmonale,  658 

Sibiricum,  558 
Distomia,  416 
Disuse  atrophy,  160 
Diverticulum,  Meckel's,  419 
Docbmius  duodenalis,  549 
Double  monsters,  397 
Dracunculus  medinensis,  555 
Drepanidium,  581 
Dropsy,  127 

Ductus  thoracicus,  division  of,  138 
Duplications,  426 
Duplicitas  anterior,  433,  435 

parallela,  433,  436 

posterior,  433,  436 
Dura  mater,  endothelioma  of,  843 

osteoma  of,  318 

psammoma  of,  191,  351 
Dust-diseases,  16 
Dust-particles,  entrance  of,  into  the  body, 

42 
Dwarfs,  89 

formation  of,  404 
Dy achromatopsia,  93 
Dyscrasia,  140 

from  bacteria,  37 
Dysentery  due  to  amoebae,  571 
Dystopia  renis,  424 

Ebcrneoub  osteoma,  317 
Ecchondrosis,  316 

physalifera  spheno-occipi talis,  316 
Ecchymoses,  131 
Echinococcus  granulosus,  666 

hydatidosus,  566 

multilocular  is,  566 

veterinorum,  566 
Echinococcus-cyst,  666 
Ectodermal  cysts,  388 
Ectogenic  bacteria.  31 
Ectopia  cordis,  418 

vesicae  urinarise,  418 
Eczema  marginatum,  538 
Egyptian  chlorosis,  549 
Elastic  fibres,  development  of,  242 
Electric  discharges,  powerful  effects  of,  15 
Elephantiasis,  218.  223,  425 

Graecorum.  507 
Emboli,  125 

straddling,  45 
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Embolism,  41,  137 

crossed  or  paradoxical,  41 
Embryoid  tumors,  395 
Embryonic  tissue,  241,  280,  282 

development  of,  in  a  thrombosed   ar- 
tery, 287 
Emphysema  of  the  skin,  47 
Emphysematous  gangrene,  150 
Empusa,  varieties  of,  541 
Empyema,  271 
Encephalocele,  412 

Encephalomeningocele  nasofrontalis,  412 
Endogenic  bacteria,  31 
Endothelioma,  342,  343 
Engastrius,  438 
Enostoses,  310 
Entero-cysts,  300 
Enteroliths,  193 
Entodermal  epithelial  cysts,  300 
Entozoa,  88 

Eosinophil  cells,  187,  247 
Ephelides,  328 
Epidemic,  definition  of,  28 
Epidermoids,  360,  388,  380 
Epigastrius,  438 
Epignathus,  438 
Epispadias,  418,  410,  420 
Epistaxis,  132 

Epithelial    cyst*,  entodermal    and    meso- 
dermal. 390 

hyalin,  180 

metaplasia.  255 

tumors,  352 
Epithelioid  cells,  231,  480 
Epithelioma,  383 

contagiosum.  574 

papillary,  353,  356 
Epithelium,   atypical  growth  of,    in  car- 
cinoma, 307 

germinal,  transfer  of,  380 

misplaced,   development    of  a  cancer 
from,  373 

pathological  cornification  of,  177 

protective  powers  of,  00 

regeneration  and  hyperplasia  of,  230 
Epizoa,  :J8.  545 
Ergotism.  22 
Erysipelas,  450 
Erythrasma,  530 
Erythroblasts.  240,  247 
Ether,  poisoning  by,  20 
Ethmocephalia.  413 
Ethmoid  bone,  osteoid  sarcoma  of,  360 
Ethylendiamin.  30 
Enehondronia.  313 
Eurotiuni,  5.W 

malign mn,  534 
Eustmngylus  gigas,  551 
Exencephalia,  411,  412 
Exhaustion   due    to    excessive   functional 

activity  of  an  organ,  10 
Exostosis.  220,  310.  420 

cartilaginous.  318 

connective-tissue,  318 
Extravasate,  131 
Extravasations  of  blood,  201 
Extremities,  defective  development  of,  421 


Exudate,  fibrinous,  266 

flbrino-purulent,  274 

hemorrhagic,  270 

hyaline,  180 

purulent,  274 

serous,  205 
Exudates,  absorption  of,  278 
Face,  malformations  of.  39U,  414 
Facial  hemiatrophy,  160 
Facies  leontina  Id  leprosy,  610 
Facultative  anaerobes,  442 
Fallopian  tube,  dropsy  of  the,  216 
Farcy,  612 
Fastigium,  03 
Fat-embolism,  44 
Fat-granule  cells,  100,  200 
Fats,  the,  100 
Fatty  degeneration,  103,  106 

neck,  813 

tissue,  production  of,  244 
Favus,  632,  637 
Fruit-bearers,  special,  636 
Feeding-cells,  187 
Feet,  abnormal  positions  of,  426 
Felt-louse,  645 
Femur,  absence  of,  423 
Ferments,  diastatic  and  inverting,  444 
Ferret-disease,  623 
Fever,  02 

continuous,  04 

intermittent.  04 

malarial,  the  cause  of,  677 

relapsing,  04 

remittent,  04 
Fibrillated  connective  tissue,  development 

of,  244 
Fibrin.  114 

Fibrino-purulent  exudates,  274 
Fibrinous  deposits,  207 

exudates,  200 
Fibro-adenoma,  300 

conversion  of.  into  a  carcinoma,  373 

papilliferum.  300 
Fibroblasts.  242.  280.  285 
Fibroma.  308 

intracanaliculare,  300 

papilla  re.  355 

pericanaliculare,  300 

edematous.  310 
Fibromatosis  of  the  nerves,  330 
Fibro myoma,  330 
Fibroinyxoma.  Jill 
Fibrosarcoma,  341 
Fi  lar  mass,  230 
Filaria  Hancroftii.  138,  656 

hseniatica.  650 

inedinensis,  555 

papillosa.  550 

sanguinis  hominis,  666 
Fingers,  dwarfing  of,  422 

malformations  of,  423 
Finkler-Prior  spirilla,  628 
First  intention,  repair  by,  283 
Fish-poisoning,  34 
Fission-fungi,  430 

methods  of  examining,  460 

pathogenic,  447 
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FUsura  abdominalis,  418 

sterni,  418 
Fistula  colli  congenita,  410 
Fistulous  tracts,  273 
Flagella,  440 

Flea,  or  pulex  irritans,  645 
Fleinming's  germ-centres,  246 
Flesh-mole,  404 
Flies,  biting  ((Estridse),  645 

common  (Stomoxyidae),  645 

stinging  (Muscidae),  545 
Foatal  glands,  persistence  of,  390 

remains,  development  of  a  cancer  from, 
873 
Foetus  papyraceus,  433 

syphilitic  infection  of,  by  either  the 
sperm  or  the  ovum,  507 
Foot-and-mouth  disease,  523 

of  cattle,  406 
Foot,  cleft,  422 
Formative  cells,  242 

stimuli,  234 
Fowls,  typhoid  of,  622 
Fractures,  effects  of,  16 
Fragmentation,  231 
Freckles,  198,  328 
Friedlander's  pneumococcus,  478 
Frog  foetus,  411 
Fructification,  act  of,  97 
Fuchsinophile  bodies,  187 
Fungous  granulations,  296 

G  a  din  ix,  445 

Gall-ducts,  adenocystoma  of,  361 

Gall-stones,  194 

Gangrene,  150 

marasmic,  145 
Gangrenous  inflammation,  277 
Gas-phlegmon,  274 
Gastropacha  pini,  541 
Gastrophilus  equi,  546 
Gastroschi8is,  418 
Genitals,  external,  development  of,  432 

malformations  of,  419 
Germ-centres  of  Flemming,  245 
Germ-sac,  intermediary,  556 

primary,  656 

secondary,  656 
Germ-variation,  primary,  398 
Germinal  matter,  misplaced,  388 
Germi  native  tissue,  232 
Giant-cell  sarcoma,  341 
Giant-cells,  242 

in  tubercles,  480 

multinucleated,  232,  340 

polynuclear,  291 
Giant  growth,  general,  217,  402,  426 

partial,  218,  402,  425 
Giants,  89 

Giraldes,  organ  of,  431 
Glanders,  £12 

Glia-cells,  new-formed,  250 
Glioma.  332 
Glycogen,  170 
Glycosuria,  65 

Gnats  (CulicidsB  and  Tipulidae),  546 
Goblet-cells,  172 


Gonococcus,  274,  463 
Gonorrhoea,  cause  of,  463 
Gout,  90 

Gouty  deposits,  191 
Granular  degeneration,  161 
Granulation  tissue,  278,  280,  281 

formation  of,  285 
Granulation  tumors,  infectious,  296 
Granules,  nuclear,  280 

the  so-called,  187 
Granulomata,  296 
Grape-mole,  404 

Greenish  coloration  In  decomposing  ca- 
davers, 207 
Gregarinae,  673 
Guinea-worm,  555 
Gummata,  504 
Gyntecomastia,  427 

Hemangioma,  320 

cavernosum,  322 

simplex,  320 
Haemangiosarcomata,   346 
Haematemesls,  132 
Haemathidrosis,  132 
Hematocele,  132 
Haematoidin,  201 
Hematoma,  131 
Haematuria,  132 
Hemochromatosis,  204 
Haemofusciu,  197,  200 
Haemoglobin,  201 
Haemopericardium,  132 
Haemophilia,  134 

congenital,  94,  133 
Hemoptoe'  or  haemoptysis,  132 
Haemosiderin,  202 
Haemosporidia,  681 
Hemothorax,  132 
Hairs  in  dermoid  cysts,  392 
Hairy  polypi,  391 
Hand,  cleft,  422 

malformations  of,  400 
Hands,  abnormal  positions  of,  426 
Hanging-drop  cultures,  452 
Harelip,  415 
Harvest-mite,  542 
Head,  malformations  of,  398 
Head-louse,  645 

Healing  powers  of  the  human  body,  74 
Health,  the  conditions  of,  1 
Heart,  callosity  of,  289 

disturbed  action  of,  102 

increased  action  of,  106 
Heart-muscle,   compensatory  hypertrophy 
of,  105 

hypertrophy  of,  249 
Heart-polypi,  121 
Heat-stroke,  12 
Helleborin,  poisoning  by,  27 
Hemiatrophy,  facial,  160 
Hemicrania,  410,  411 
Hemorrhages,  131 

per  rhexin,  or  per  diabrosin,  or  per 
diapedesin,  132,  135 
Hemorrhagic  diathesis,  acquired,  134 
congenital,  133 
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Hemorrhagic  septicaemia,  523 
Hemorrhoids,  323 
Hepatitis,  chronic,  207 
Hereditary  pieces  or  determinates,  00 
Hereditary  transmission,  atavistic,  06 
collateral,  05 
direct,  05 

pseudo-form  of,  101 
Heredity,  identical,  04 

transformational,  04 
Hermaphrodites,  false,  402,  428 

true,  402,  428 
Hernia  basal  is,  413 

cerebri,  412 

cyncipitalis,  413 

funiculi  umbilicalis,  417 

lateralis,  413 

naso-ethmoidaliB,  413 

nasofrontal  is,  413 

spheno-orbitalis,  413 

sphenomaxillary,  413 

sphenopharyngea,  413 
Herpes  tonsurans,  538 
Heterotopous  tissue-growths,  387 
Histoid  tumors,  200 
Hog-cholera,  522 

protective  inoculations  against,  86 
Holorach ischials,  406 
Holoschisis,  231 
Homo  delinquena,  01,  06 

sapiens,  02 
Horn,  cutaneous,  354 

epidermal,  210 
Horny  warts,  363 
Horse-flies  (Tabanida>),  545 
Humerus,  osteochondroma  of,  315 
Hunter's  induration,  502 
Hyalin,  epithelial,  180 

secretory  conjunctival,  187 
Hyaline  cartilage,  reproduction  of,  243 

degeneration,  351 

of  connective  tissue,  185 

exudations,  180 

products  of  connective-tissue  cells,  187 

thrombi,  180 

tissue-necrosis,  180 
Hydatid  mole.  374 

Hydatids,  pedunculate  and  non-peduncu- 
late, 431 
Hydrencephalocele,  412 

occipitalis,  412 
Hydrocele  colli  congenita,  416 
Hydrocephalus,  414 
Hydrocyanic-acid  poisoning,  23 
Hydrogen-sulphide  poisoning,  23 
Hydromeningocele,  408 
Hydromyelocele.  400 
Hydropic  degeneration,  161 
Hydrothorax.  chylous,  138 
Hygroma  colli  congenitum,  326 
Hyoscyamine,  poisoning  by,  26 
Hyperemia,  active,  108 

local.  108 

passive.  100 

venous,  general,  103 
Hyperkeratosis.  177 
Hypermastia,  427 


Hyperonychia,  220 

Hyperostosis,  205 

Hyperplasia,  226 

Hyperthelia,  427 

Hyperthyreosis,  60 

Hypertrichosis,  210,  220 

Hypertrophy,  compensatory,  222,  23H 
of  a  muscle  or  gland,  11 
of  the  tissues  and  organs,  217 

Hyphse,  532 

Hyphomycetes,  30 

Hypochondria,  17 

Hyponitrous  oxide,  poisoning  by,  20 

Hypoplasia,  130,  162,  402 

Hyposarca,  127 

Hypospadias,  410 

Hypostasis,  post-mortem,  110 

Hysteria,  17 

Ichthyosis  congenita,  218 
Ichthyotic  warts,  353 
Icterus,  207 

Idiosyncrasy,  77,  78,  80 
Immunity,  77,  70 

acquiring  of,  82 
Immunization,  active  and  passive,  85 
Impetigo  contagiosa,  538 
Implantation,  235 
Inclusio  foetalis,  438 
Indolent  ulcers,  200 
Infarct,  anaemic,  136,  137 

hemorrhagic,  131,  136 
Infection,  cryptogenic,  42,  450 

origin  of  disease  through,  28 

secondary,  36,  448 

spread  of,  from  mother  to  foetus,  44* 
Infections,  double,  36.  448 
Infectious  foci,  metastatic,  46 
Infiltration,  growth  of  tumors  by,  304 
Infiltrations  of  the  tissues,  130 
Infiltrative  mode  of  growth  of  carcinonuta, 

368 
Inflammation,  256 

clinical  significance  of  the  term.  259 

different  forms  of,  266 

diphtheritic,  276 

interstitial.  263 

necrotic,  275 

parenchymatous,  263 

superficial.  263 
Influenza-bacillus,  478 
Infusoria,  572 

Inheritance  of  pathological  peculiarities,  fl8 
Injection  of  sterilized  cultures,  84 
Innervation,  disturbances  of.  51 
Inoculation  of  attenuated  specific  diseue- 

germs,  83 
Insanitv.  inherited,  04 
Insects,  30,  545 
Insolation.  12 

Insusceptibility  to  poisons,  79 
Intertilar  mass,  230 
Intermittent  fever,  64 
Interstitial  inflammation.  263 
Intestinal  intoxications,  34 

mucous  membrane,  adenoma-like  pro- 
jection of,  300 
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Intestine,  abnormal  positions  of,  424 

tubular  adenoma  of,  357 
Intoxication,  origin  of  diseases  through,  18 
Invasion-disease,  38 
Inversio  intestini,  419 

vesicas  urinariee,  418 
Iodothyrin,  59 
Iron,  assimilation  of,  200 
Iron-free  pigments,  200 
Ischaemia,  localized,  111 
Ischiopagus,  433,  435 
Isthmus,  the,  100 
Italian  leprosy,  34 
Itch-mite,  542 
Ixodes  ricinus,  543 

Jarrixgs  of  the  uterus  as  a  cause  of  mal- 
formations of  the  embryo,  391) 
Jaundice,  207 

Jaw,  upper,  actinomycosis  of,  619 
giant-cell  sarcoma  of,  342 

Kakerlaken,  212 

Karyokinesis,  227 

Karyomitosis,  227 

Karyorrhexis  and  karyolysis,  143 

Kefyr,  409 

Keloid,  810 

Keratohyalin,  178,  189 

Kidney,  amyloid  degeneration  of,  179,  183 

arteriosclerotic  atrophy  of  the,  159 

contracted,  297 

cystoma  of,  303 

deposits  of  fibrin  in  the,  270 

tubular  adenoma  of,  359 

Labia  hajora  and  minora,  defective  de- 
velopment of,  420 
Labium  leporinum,  415 
Lacerations,  effects  of,  10 
Lardaceous  degeneration,  178 

spleen,  179 
Larynx,  papillary  epithelioma  of,  355 

syphilitic  ulceration  of  the,  506 
Latency  of  disease,  5 
Leiomyomata.  329 
Lentigines,  327 
Leontiasis  ossea.  220,  420 

leprosa,  510 
Lepra  (or  leprosy),  507 

anajsthetica,  610,  511 

maculosa,  610 

mutilans,  511 

tuberosa  sive  tuberculosa,  610 
Leprosy,  Italian,  34 

white,  of  the  Jews,  214 
Leptothrix,  439 
Leptus  autumnalis,  542 
Leucoblasts,  247 
Leucocytes,  117 
Leucocytosis,  245 
Leukaemia,  245 
Leukoderma,  213 
Leukopathia  acquisita,  213 

congenita,  212 
Life-trophoblasts  or  biophores,  99 


Light,  influence  of,  upon  development  of 

bacteria,  442 
Lightning-stroke,  15 
Lip,  carcinoma  of,  370 

malformations  of,  414 
Lipochrome,  197,  200 
Lipoma,  312 
Lipomatosis,  163 
Lipomyxoma,  311 
Liquefaction  necrosis,  149 
Lithocelyphopsedion,  400 
Lithocelyphos,  406 
Lithopsedion,  405,  400 
Liver,  amyloid  degeneration  of,  179,  182 

angioma  cavernosum  of,  322,  323 

cirrhosis  of,  297 

gumma  of,  605 

multilocular  adenocystoma  of,  302 
Liver-fluke,  560 
Livores,  110 
Lungs,  actinomycosis  of  the,  617 

fibrinous  exudates  in  the,  269 

mould-fungi  in  the,  633 

red  hepatization  of  the,  271 

syphilitic  disease  of  the,  607 

tuberculosis  of  the,  496 
Lupus  of  the  skin,  490 
Lustgarten's  bacillus  of  syphilis,  501 
Luxations,  congenital,  424 
Lymph,  antibacterial  properties  of,  74 
Lymphadenoid  tissue,  reproduction  of,  243 
Lymphangioma,  320,  325 

cavernosum,  326 

cystoides,  326 

hypertrophicum,  326,  327 

simplex,  325 
Lymphangiosarcoma,  342 
Lymph-fistula,  138 

Lyuiph-glands,  action  of,  as  filters,  72 
Lymphorrhagia,  138 
Lymphosarcoma,  339 
Lysis,  in  fever,  63 
Lysogenous  substance  of  Fraenkel,  76 

Macrochilia,  326 

Macroglossia,  326 

Macrostomia,  416 

Madura  disease  or  Madura  foot,  621 

Malanders,  544 

Malaria,  207 

the  cause  of,  677 
Malformations,  93 

congenital,  397 
Malignant  oedema,  482 

tumors,  307 
Malleus;  maliasmus,  512 
Mammary  gland,  carcinoma  of,  378,  382 

endothelioma  of,  344,  345 

intracanalicular  fibroma  of,  359 

mucous  carcinoma  of,  381 

papillary  cystocarcinoma  of,  384,  385 

papillary  cystoma  of,  366 

tubular  adenoma  of,  358,  374 
Maramnic  thrombi.  120 
Marasmus.  140 
Margarin  crystals,  169 
Mastoid  antrum,  cholesteatomata  in,  356 
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Measles  of  treni®,  560,  562 
Meat-poisoning,  34 
Meckel's  diverticulum,  419 
Mediastinal  dermoids,  389,  416 
Medullary  cancers,  800 
Megastoma  entericum,  572 

intestinale,  572 
Melrena  neonatorum,  134 
Melanin,  197,  199 
Melanomata,  327 
Melanosarcomata,  348 
Melanosis  of  internal  organs,  200 
Meningocele,  412 
Meningococcus,  461 
Meningoencephalitis  syphilitica,  504 
Meningo-encephalocele,  412 
Menorrhagia,  132 
Merismopedia,  439,  454 
Merorachischisis,  407 
Mesodermal  epithelial  cysts,  390 
Metabolism,  bacterial,  444 
Metaglobulin,  120 
Metakinesis,  228,  230 
Metaplasia,  epithelial,  255 

of  the  tissues,  253 
Metastases,  40 

formation  of,  in  carcinomata,  868 

in  tuberculosis,  496 

of  pigment,  48 

retrograde,  41 
Metastatic  daughter-tumors,  45 

infectious  foci,  46 

inflammations,  257 
Metheeinoglobin,  204 

the  formation  of,  23 
Methyl  guanidin,  33 
Metrorrhagia,  132 
Miasm,  definition  of,  20 
Miasmatic-contagious   disease,    definition 

of,  29 
Miasms  and  contagions,  boundary-line  be- 
tween, 31 
Micrencephalus,  412 
Microbacteria,  439 
Microcephalia,  154,  412 
Micrococci,  439 
Micrococcus  ascoformans,  466 

aurantiacus,  454 

cyaneus,  440 

gonorrhoeae,  463 

ha?  mat  odes,  454 

luteus,  454 

tetragenus,  464 

urea?,  454 

violaceus,  454 

viscosus,  454 
Microgyria,  154 
Micromelus.  421,  422 
Micromyelia,  91 
Microsome  rays,  230 
Microsomia,  404 
Microsporon  furfur,  638 

minutissimum,  538,  639 
Microstomia.  416 
Miescher.  sacs  of,  575 
Miliar)*  tubercles,  491 

tuberculosis,  hematogenous,  497* 


Milk  from  tuberculous  cows,  488 

Milk-patch,  286 

Miracidium,  556,  557 

Mites,  542 

Mitome,  230 

Mitosis,  227 

Moeller's  or  Barlow's  disease,  134 

Mole,  404 

hydatid,  374 

pigmented,  198 
Monas  lens,  672 
Monilia  Candida,  536 
Monobrachius,  422 

Monogerminal  tissue-implantation,  3*8 
Monomorphic  bacteria,  489 
Monopus,  422 
Monsters,  397 

double,  403,  482 

triple,  433 
Morbus  maculosus  Werlhofli,  184 
Morgagni,  hydatid  of,  431 
Morphine,  poisoning  by,  26 
Morphcea  nigra  et  alba,  610 
Mosquitoes,  agency  of,  in  spreading  certain 

diseases,  566 
Mother-star,  227 
Mouldering,  447 
Mould-fungi,  531 
Mouth,  development  of,  416 

malformations  of,  416 
Mucins,  the,  173 
Mucor  corymbifer,  534 
Mucoriuete,  disease-producing,  87 
Mucous  degeneration,  171 

membranes,    papillary    epitheliomau 
of,  354 

tissue,  reproduction  of,  248 
Mtiller's  duct,  431 
Multiple  fibromata  of  the  skin,  836 
Mummification,  150 
Muscardine  in  silkworms,  541 
Muscar  n,  poisoning  by,  27 
Muse  ids?,  545 
Muscle  in  dermoid  cysts,  302 

non -striated,  hypertrophy  of,  250 
new  formation  of,  249 

striated,  hypertrophy  of,  249 
new  formation  of,  247 
Muscle-trichina,  563 
Muscles,  cadaveric  stiffening  of,  141 

supernumerary,  427 
Muscular  system,  pathological  changes  in 

the,  HI 
Mycelium,  532 
Mycetoma,  521 
Mycobacterium,  490 
Mycoderma  aceti,  469 

albicans,  535 
Mycodesmoid,  466 
Myxofibroma,  466 
Mycoprotein,  440 
Mycosis,  intestinal,  534 

versicolor,  538 
Myelocele,  408 
Myelocystocele,  409 
Myelocystomeningocele,  409 
Myelo-cysts,  391 
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Myelomeningocele,  408 

Myiasis,  546 

Myofibroma,  830 

Myolipoma  inside  the  vertebral  canal,  889 

Myoma,  3*29 

Myosarcoma,  342 

Myositis  ossificans,  319 

Myxoangiosarcoma,  852 

Myxcedema,  67 

Myxoma,  310 

Myxosarcoma,  311,  342 

N-EVV9   FLlMMEtS,  320 

pigmented,  327 

vasculosus,  320 

vinosus,  320 
Nanosomia,  404 
Nasal  mucous  membrane,  lymphosarcoma 

of,  339 
Neck,  malformations  of,  414 
Necrobiosis,  144 
Necrosis,  142,  144 

neuropathic,  144 
Nematoda,  30,  540 
Nematoidium  ovis  pulmonale,  551 
Nerve-  and  heart-poisons,  21,  25 
Nerve  elements,  new  formation  of,  250 
Nerve-fibres,  peripheral,  new  formation  of, 

253 
Nerves,  fibromata  of,  335 

fibromatosis  of,  386 

leprosy  of,  610 

regeneration  of,  251 
Nervous    system,     central,     pathological 

changes  in  the,  91 
Neuridin,  33,  36,  445 
Neurin,  83,  445 
Neuroepithelioma,  384 
Neurofibroma,  386 
Neuroglia,  hypertrophic  growth  of,  250 

regenerative  growth  of,  250 
Neuroglioma  ganglionare,  384 
Neuroma,  335 

amputation,  252 

amyelenicum,  387 

cirsoid,  336 

myelenicum,  337 

plexi  forme,  336 

verum,  337 
Neuropathic  atrophy,  160 

gangrene,  161 

necroses,  144 
Neuroses,  traumatic,  17 
Nicotine,  poisoning  by,  26 
Nitrate-of-silver  poisoning,  22 
Nitrogenous  nourishment,  importance  of,  10 
Nodes,  gouty,  li>3 
Nuclear  division,  asymmetrical,  231 

framework,  227,  230 

granules,  230 

segments,  227 
Nuclei n,  227 

Nucleus,  composition  of  the,  227 
Nutrition,  retrograde  disturbances  of,  130 

Obesitt,  163 

Obligatory  anaerobes,  442 

38 


Obturating  thrombus,  120 

Occipital  bone,  ebumeous  osteoma  of,  817 

Ochronosis  of  cartilage,  200 

Odontomata,  317 

CEdema  and  dropsy,  127 

ex  vacuo,  130 

inflammatory,  265 

purulent,  274 
(Esophagus,  growth  of  aphthae  upon  the,  533 
CEstridje,  545 
OZstrus  bovis,  546 

ovis,  646 
Oldium  albicans,  535 

subtile  cutis,  637 
Olein,  169 

Oligomorphic  bacteria,  439 
Omentum,  tuberculosis  of,  499 
Omphalocele,  417 
Omphalomesenteric  duct,  417 
Oncosphere,  669 
Onychogryphosis,  220 
Onychomycosis  favosa,  538 

trichophytina,  638 
Opium  and  morphine,  poisoning  by,  20 
Organs,  weight  of,  221 
Osteoarthropathie  hypertrophiante,  224 
Osteoblasts,  242,  280 
Osteochondroma,  315,  819 
Osteofibroma,  319 
Osteoid  sarcomata,  360 

trabecule,  243 
Osteomata,  316,  426 

dental,  317 

disconnected,  316 

dura  seu  eburnea,  817 

heteroplastic,  816 

parosteal,  316 

spongiosa,  817 
Osteophyte,  316 
Osteoporosis,  156 
Osteosarcoma,  342 
Ovary,  adenocystoma  of,  364 

dermoid  cysts  of,  892,  393 

multilobular  adenocystoma  of,  861 

papillary  cystadenoma  of,  860 

papillary  cystocarcinoma  of,  384 

teratomata  of,  392,  393 
Overwork,  hypertrophy  from,  221 
Oxygen,  effects  of  a  diminution   in  the 
supply  of,  8 

influence  of,  upon  development  of  bac- 
teria, 442 
Oxyuris  vermicularis,  648 

Pachyakria,  224 
Packet-shaped  cocci,  439 
Paget's  disease,  577 
Palate,  deformities  of,  415 
Palmitin,  169 
Pancreas,  cyst  of  the,  215 
Papillary  cyatoinata,  364 
epitheliomata,  353 

conversion  of,  into  a  carcinoma, 
373 
Papilloma,  308 
Paracholia,  nervous,  208 
Paradoxical  embolism,  41 
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Paralysins,  76 

Paramecium  coli,  672 

Paramitome,  230 

Parasite  (in  the  case  of  twins),  437 

Parasites,  animal,  38,  642 

formation  of  cysts  by,  216 
Parasitic  diseases,  20 

infection,  30 
Parasitism,  origin  of  disease  through,  28 
Parenchymatous  degeneration,  161 

inflammation,  263 
Parietal  thrombus,  120 
Parotid  gland,  angiosarcoma  of,  348 
chondrofibroma  of,  348 
chondromyxosarcoma  of,  314 
myxoangiosarcoma  of,  362 
Parosteal  osteomata,  316 
Pathology  and  pathological  anatomy,  the 
problems  of,  1 

general,  definition  of,  0 
Pearl  disease,  484,  600 

tumors,  366,  388 
Pearls,  epithelial,  377 
Pediculus  capitis,  646 

pubis,  646 

vestimentorum,  645 
Pellagra,  34 
Penis,  duplication  of,  427 

dwarfed  condition  of,  410 
Pentastoma,  642 

denticulatum,  643 
Peptotoxin,  86,  445 
Peribronchitis,  272 
Pericarditis  villosa,  267 
Peripheral  nerves,  pathological  changes  in, 

92 
Peri  thee  i  a,  636 
Perithelioma,  348 

Peritoneum,  cystic  lymphangioma  of,  326 
Peritrichal  flagella,  482 
Perniones,  13 
Perobrachius,  422 
Perochirus,  423 
Perodactylus,  422 
Peromelus,  421 
Peropus,  422 
Perturbatio  critica,  64 
Pes  calcaneus,  426 

equinovarus,  425 

valgus,  425 
Pestilence,  definition  of,  28 
Petechia?,  131 

cadaveric.  110 
Petrifaction,  189 

in  carcinomata,  383 
Petrifying  sarcoma,  350 
Phagocytes,  291 
Phagocytosis,  70,  289,  292 
Phimosis.  hyi>ertrophic,  420 
Phleboliths,  123 
Phlegmon,  274,  456 
Phoconielus.  421 
Phosphorescent  phenomena,  44«J 
Physalides,  382 

Pia  mater,  cholesteatomata  of  the,  391 
Pigeon-diphtheria.  623 
Pigment,  hematogenous,  201 


Pigment,  metastasis  of,  48 

pathological  absence  of,  212 
formation  of,  197 
Pigment-carrying  cells,  202 
Pigmented-granule  spheres,  290 
Pithead  tapeworm,  668 
Pityriasis,  638 

circinata,  641 

maculata,  641 

rosea,  641 
Placental  infections,  Intra-uterine,  101 

villi,   carcinomatous    transformaUos 
of,  874 
Plague,  bubonic,  483 
Plasmodium  malarias,  577 
Plasmoschisis,  120,  143 
Plate-cultures,  450 
Plerocercoid,  669 
Plethora,  106 

Pleura,  endothelioma  of,  344 
Pleuritis,  fibrinous.  270 
Pleuropneumonia,  contagious,  of  cattle,  466 
Flexiform  neuroma,  336 
Plugs,  epithelial,  in  cancer  of  the  skin, 377 
Fluripolar  division,  230 
Pneumococcus,  469 
Pneumonia,  croupous,  271,  460 

infectious,  of  horses,  4«5 
Pointed  condylomata,  366 
Poisoning,  definition  of,  18,  10 
Poisons,  classification  of,  20 

different  varieties  of,  18 
Polar  area,  229 

corpuscles,  228 

furrow,  407 
Polydactylism.  398,  426 
Polymelos,  436.  437 
Polymorphous  bacteria,  440.  468 
Polypi,  hair}*,  391 

valvular,  121 
Post-mortem  hypostasis,  110 
Predisposition,  acquired,  77 

congenital.  77,  89 
Prepuce,  absence  of,  420 

hypertrophy  of,  420 
Pressure  atrophy,  160 
Pressure,  continuous,  effects  of,  16 
Proglottides,  559 
Proliferation,  phenomena  of,  279 
Prosoposchisis.  415 
Prostatic  calculi.  194 
Protective  mechanisms,  natural,  67 
Proteus  vulgaris,  469 
Prothrombin,  120 
Protozoa.  30 

parasitic,  88,  670 
Psammomata,  191,  351 
Pseudalius  ovis  pulmonalis.  551 
Pseudodiphtheria-bacilli,  481 
Pseudohermaphrodismus,  428,  429 
Pseudomelanosis.  203 
Pseudomucin,  173 
Pseudorhabditis  stercoralis,  651 
Pseudotuberculosis,  501 

aspergillina,  630 

cladothrichica,  620 
Psorospermose  folliculaire  vege*tante,  677 
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Psychoneurosis,  17 
Piowains,  83,  30,  415 

toxic,  18 
Pulex  irritans,  545 

penetrans,  or  sand  flea,  545 
Pulmonary  circulation,  increase  of  resist* 

ance  in,  107 
Pulse,  acceleration  of,  CO 
Purpura,  132 

haemorrhagica,  134 

rheumatics,  134 

simplex,  134 
Pus,  271 

inspissated,  calcification  of,  289 
Pus-cocci,  401  * 

Pus-corpuscles,  271 
Pustule,  271 
Putrefaction.  142 

alkaloids,  445 

zymoids,  30 
Putrescin,  33,  445 
Putrid  gangrene,  160 
Pyaemia,  450,  403 
Pyelonephritis  of  cattle,  623 
Pygopagus,  433,  435 
Pyoseptsemia,  450 

QtiNiNE,  poisoning  by,  27 

Rabies,  protective  inoculations  against,  80 
Rabbit  septicemia,  623 
Rachicele,  408 
Rachipagus,  437 
Rachischisis,  partial,  407 

total,  400 
Rag-sorters'  disease.  473 
Rainey's  bodies.  570 
Ray-fungus,  615 
Rays,  228 

Receptaculum  scolicis,  602 
Rectum,  cancer  of,  377 
Redia\  or  secondary  germ-sacs,  550,  557 
Reduplications.  402 
Regeneration,  217 

of  degenerated  tissue,  278 
Relapse,  nature  of,  5 
Relapsing  fever,  04,  520 
Remittent  fever,  04 

Repair  by  first  and  by  second  intention,  283 
Respiratory  apparatus,  aspergillus  mycoses 

of,  530 
Resting  cells,  234 
Retention  cyst,  214 
Retina,  glioma  of.  334 
Rhabdomyoma.  330 
Rhinoscleroma.  514 
Rhizopoda,  570 
Ribs,  supernumerary,  428 
Rice-water  intestinal  discharges  in  cholera, 

520 
Ricin,  88 

poisoning  by,  25 
Rigor  mortis,  141 
Rigors.  05 
Roseola  furfuracea  herpetiformis,  641 

syphilitica.  502 
Roundworms,  640 

33 


Rudimentary  twin,  302 
Russel's  bodies,  187 

SaCCHAUOMYCES   ELLIHSOIDBDS,  632 

lithogenes,  530 

neoformans,  630 
Saccharomycetes,  30 

disease-producing,  37 
Sacs  of  Miescher,  675 
Sago-spleen,  178 
Sand  flea,  or  pulex  penetrans,  646 

tumors,  351 
Santonin,  poisoning  by,  27 
Saprophytes,  441 
Saprophytic  bacilli,  408 

cocci,  454 
Sarcina  ventriculi,  454 
Sarcime.  430,  454 
Sarcoblasts.  280 
Sarcoma.  337 

alveolar,  342 

etiology  of,  338 

giant-cell,  341 

large  round-celled,  340 

medullary.  338 

organoid.  342 

osteoid,  350 

petrifying,  350 

phyllodes,  300 

small  round-celled,  338 

spindle-celled,  840 

telangiectatic,  338 

tubular,  342 
Sarcoplasm,  248 
Sarcoptes  hominis,  642,  544 
Sarcosporidia,  670,  681 
Sausage-poisoning,  34 
Scabies.  542 
Scall,  537 

Schistoprosopia,  414 
Schizomycetes,  80,  37,  439 
Scirrhus",  380 
Sclerosis,  180 

of  nerve-tissue,  250 
Scoleci  pari  ens,  500 
Scolex,  559 
Scrofulosis,  480 
Scurvy.  134 

of  the  Alps,  34 
Scutula  of  favus.  537 
Sebaceous  glands  in  dermoid  cysts,  802 
Second  intention,  repair  by,  283 
Secretion,  internal,  54 
Segmentation,  direct,  231 

indirect.  227 
Segmented  skein,  220 
Semilunar  ganglia,   pathological   changes 

in,  01 
Sepsin,  30,  445 
Septicemia,  450,  403 
Septicopyemia.  45i»,  403 
Sequestration  of  necrosed  tissue,  278 
Serpiginous  ulcers,  205 
Serum,  healing.  84 

protective,  84 
Sexual  glands,  teratoid  tumors  of,  305 

organs,  internal,  development  of,  431 


596 


GENERAL  INDEX. 


Shock,  erethistic  and  torpid,  17 

Sickness,  causes  of,  3 

Siderosis,  hematogenous,  204 

Sirenomielia,  422 

Skein-like  structure  of  the  nucleus,  227 

Skeleton,  pathological  changes  in  the,  00 

Skin,  cancer  of,  370 

leprous  nodule  of  the,  500 

lupus  of  the,  400 

melanotic  alveolar  sarcoma  of,  340 

multiple  fibromata  of  the,  330 

pathological  alterations  of,  03 

pigmentation  of,  107 
Skin-transplantation,  235 
Skull-cap,  angioma  cavernosum  of,  824 
Smallpox  pustule,  272 
Smear  cultures,  450 
Snake  poison,  10,  88 
Soft  chancre,  484 
Special  sense,  organs  of,  new  formation  of 

the  tissues  of,  253 
Sphacelus,  150 
Spherobacteria,  430 
Spheres,  fatty-granule,  200 

pigmeuted-granule,  290 
Spider-cells,  250 
Spina  bifida,  400,  408 
occulta,  380 
Spinal  column,  pressure  atrophy  of  the,  100 

cord,  development  of,  414 
Spindle-celled  sarcoma,  340 
Spindle-figure,  230 
Spindle,  nuclear,  228 
Spirilla,  or  spirillacete,  or  spirobacteria, 

430,  524 
Spirillum  cholera;  Asiatica?,  525 

of  Finkler  and  Prior,  528 

rugula,  524 

serpens.  524 

sputigenum,  520 

ten  ue,  524 

tyrogeiuun.  520 

undula.  524 

volutans,  524 
Spirochaete.  430 

buccal  is,  524 

obermeieri,  520 

plicatilis.  524 

varieties  of,  524 
Spleen,  amyloid  degeneration  of,  170,  181 

changes  in.  in  relapsing  fever,  530 

tissue,  reproduction  of,  243 
Sporangia.  535 
Spore-formation,  440,  407 
Sjmres,  32.  532 
Sporob  lasts,  570 
Sporoeysi.  550,  557,  570 
Sporogenic  granules,  441 
Sporozoa,  3H.  573 
Stal>-cultures.  451 
Staggers,  cause  of  the.  "J'A 
Staphylococci,  430 
Staphylococcus  pyogenes  albus,  403 
aureus,  274,  401 
eitreus,  403 
Stars,  U2« 
Starvation,  0 


Stasis  of  the  blood,  125 

local,  100 
Stearin,  100 
Sterigmata,  535 

Sterilized  cultures,  injection  of,  84 
Sternopagus,  430 
Stigmatization,  134 
Stomach,  carcinoma  of,  372,  383 
Stomoxyidte,  545 
Stone-cutter's  lung,  204 
Straddling  emboli,  45 
Strangles  of  horses,  405 
Streptococci,  430 
Streptococcus  pyogenes,  274,  455 

lanceolatus,  450 
Streptothrix  Madura?,  521 
Strongy  1  us  armatus,  551 

bronchialis,  551 

comuiutatus.  561 

duodenalis,  540 

filaria,  551 

longevaginatus,  551 

micrurus,  551 

paradoxus,  551 

rufescens,  551 

syngamu8,  551 
Strychnine,  poisoning  by,  27 
Sucking-mite.  544 
Sucking-worms,  550 
Suffocation.  8 
Suggillations,  131 
Sunstroke.  12 

Supernumerary  organs,  402,  420 
Suppuration,  cause  of,  401 
Suprarenal  capsules,  altered  function  of,  M 
Susceptibility   to    infections  at   different 

ages.  81 
Sweat-glands  in  dermoid  cysts.  302 
Swine-erysipelas,  522 
Swine-plague,  522 
Sycosis  parasitaria.  538 
Symbiotes  equi  of  Gerlach.  544 
Symmetrical  gangrene,  152 
Symmyelia.  422 
Symptomatic  anthrax.  521 

protective  inoculations  against.  W 
Sympus,  422 
Syncephalus,  435,  430 
Syncope.  17 
Syncytium,  374 
Syndactylism,  422.  427 
Synophthalmia,  412,  413 
Synod  a,  415 
Syphilides.  502 
Syphilis,  bacillus  of,  501 

hereditary.  500 
Syringomyelia.  01 
Syringomyelocele,  400 

Tab  win.*:,  545 
Tablet- formed  cocci.  439 
Tactile  irritability.  71 
Tsmia  co'imrus.  5«»H 

cucumerina,  504 

echinococcus,  504 

elliptica.  504 

leptocephala,  564 
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Teen i a  marginata,  568 

mediocanellata,  563 

nana,  564 

saginata,  563 

serrata,  568 

solium,  560 
Tail,  formation  of  a,  in  the  human  being, 

427 
Talipomanus,  425 

Tapeworms,  559.     See  also  undVr  Tcenia 
Tarichium  megaspermum,  54* 
Tartar  of  the  teeth,  194 
Tattooing  of  the  skin,  42,  211 
Teeth  in  dermoid  cysts,  392 

supernumerary,  428 
Telangiectasia,  320 

Temperature,  influence  of,  upon  develop- 
ment of  bacteria,  442 
Temperatures,  high,  of  the  body,  11 

low,  of  the  body,  13 
Tendinous  spot,  286 
Teratoid  cysts,  387,  391 

tumors,  300,  387 
Teratomata,  autochthonous,  392 

heterochronous  and  heterotopous 
growth  in,  387 

solid,  391 
Terminal  artery,  111 
Testicle,  adenocystoma  of,  3(51 

adenorhabdomyoma  of,  395 

angiosarcoma  of,  347 

congenital  adenocystoma  of,  394 

dermoid  cysts  of,  395 

retention  of,  in  the  abdominal  cavity, 
424 

teratomata  of,  392,  394 
Tetanotoxin,  33,  482 
Tetanus  antitoxin,  88 
Tetanus-bacillus,  481 
Tetany,  thyreoprival,  56 
Thoracic  cavity,  faulty  closure  of,  417 
Thoracogastroschisis,  418 
Thoracopagus,  435,  436 
Threadworms,  548 
Thrombin,  120 

Thrombo-arteriti8  purulenta,  123 
Thrombo-phlebitis  purulenta,  123 
Thrombosis,  114,  120,  137 
Thrombus,  41,  44,  114,  120,  286 

replacement  of,  by  connective  tissue, 
287 

septic  softening  of,  123 
Thyreoprival  cachexia,  50 

tetany,  56 
Thyroid,  angiosarcoma  of,  346 
Thyroiodine,  59 

Tibia,  tuberculous  disease  of,  493 
Ticks,  543,  544 
Tinea  favosa,  537 
Tipulidae,  545 
Tissue-implantation,  bigeminal,  392 

monogerminal,  392 
Tissues,  restitution  of  the,  5 
Toes,  dwarfing  of.  422 
Tongue,  actinomycosis  of  the,  516 
Tongue-worms,  542 
Tophi,  gouty,  192 


Torula-chains,  453 

Toxalbumins,  18,  27,  33,  37,  445 

Toxenzymes,  18 

Toxic  substances,  18 

Toxins  mi  a,  34 

Toxins,  18,  33,  445 

Transmissible  pathological  conditions  end 

tendencies.  98 
Transplantation,  235 
Traumatic  epithelial  cysts,  875 

neuroses,  17 
Trematoda,  30,  556 
Trichina  spiralis,  552 
Trichocephalus  dispar,  552 
Trichomonas  intestinalis,  572 

vaginalis,  572 
Trichophyton  tonsurans,  538,  540 
Trichothecium  roseum,  534 
Trophoneurotic  diseases  of  the  tissues,  51 
Tubercle,  caseation  of,  488 
Tubercles,  miliary,  491 
Tuberculin.  87,  489 
Tuberculosis,  484 

bovine,  500 

hematogenous  miliary,  497 

infectiousness  of,  489 
Tubular  cocci,  439 
Tumors,  220 

adenocystoma,  360 

adenoma,  357 

angiosarcoma,  346  k 

benign  and  malignant,  307 

cachexia  accompanying,  308 

carcinoma.  367 

chloroinata,  349 

chondromata,  313 

connective-tissue,  299,  308 

cylindroma.  351,  382 

cystic,  300,  387 

cystocarcinoma.  383 

definition  of,  298 

dermoid  cysts,  388 

desmoid,  308 

different  varieties,  308 

endothelioma.  342 

epithelial,  300 

etiology,  301 

fibroma,  308 

glioma,  332 

growth  of,  by  infiltration,  304 

hajmangiomata,  320 

keloid,  310 

lipoma,  312 

lymphangiomata,  320 

melanosarcomata.  348 

metastases,  305,  385 

myofibroma,  330 

myoma,  329 

myxochondroma.  312 

myxoma,  310 

myxofibroma,  311 

myxolipoma,  311 

myxosarcoma,  311 

neurofibroma.  335 

neuroglioma.  332 

neuroma,  335 

osteoid  sarcoma,  350 
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Tumors,  osteoma,  316 

papilloma,  308 

peammoma,  351 

recurrence  of,  307 

retrogressive  changes  in,  807 

sarcoma,  337 

teratoid,  300,  38 
Twin  formations,  432 

rudimentary,  392 
Tympanic  cavity,  cholesteatomata  in,  860 
Typhoid  fever,  bacillus  of,  473 

protective  inoculations  against,  87 

of  fowls,  622 
Typhotoxin,  33 

UoDKR-IXFLAMMATIONS,  466 

Ulceration,  tuberculous,  404 
Ulcers,  273 

chronic,  295 

indolent,  290 

serpiginous,  296 
Ulcus  molle,  484 
Umbilical  hernia.  417 
Urachus-cysts,  390 
Urwmia,  62 

Urates,  deposit  of,  in  gout,  191 
Ureteritis  cystica,  677 
Urethra,  abnormal  narrowness  of,  420 

absence  of,  420 
Urethritis,  gonorrhoea!,  464 
Uric-acid  deposits.  101 
Urinary  calculi,  197 
Urobilin,  201 
Uterus,  adenocarcinoma  of,  378 

myoma  of,  330 
Uvula,  bifurcation  of,  415 

Vai  toi.i:s.  143,  102,  207,  202 

Valvular  thrombus,  120 

Vascular  nievi,  320 

system,  pathological  changes  in  the,  91 
walls,  pathological  alterations  of,  257 

Vasculitis,  proliferating,  280 

Vaso-motor  nerves,  irritation  or  paralysis 
of.  134 

Venous  pulsation,  104 


Veratrine,  poisoning  by,  27 
Vermes,  646 
Verruca  senilis,  863 

vasculosa,  822 
Verruca  carneae,  328 
Vertebne,  extra,  427 
Vertebral  canal,  deficient  closure  of,  406 
Vesicles,  263 
Vibrio  cholera?,  625 

of  Metschnikoff,  529 

rugula,  624 
Vibrion  butyrique,  468 

septique  of  Pasteur,  482 
Viscera,  abnormal  positions  of,  424 

duplications  of,  428 
Visual  apparatus,  pathological  conditions 

of,  93 
Vitelline  duct,  cvst  of,  419 
Vitiligo,  213 
Volatile  poisons,  21 

Warts,  fleshv,  328 

ichthyotic.  353 

venereal,  223 
Weights  of  different  organs,  221 
Whip-infusoria.  573 
Whip-worm,  652 
White  gangrene,  150 
Wolffian  body,  431 
Wood-jack  or  wood-tick,  618 
Wormed  isease  of  the  ox,  623 
Worms,  30.  640 

parasitic.  30 
Wound-diphtheria,  277 
Wound-granulations,  281 
Wounds,  effects  of.  16 

Xanihin  <  ai.i n.i.  197 
Xiphopagus,  43<> 

YKA"*r-*TJfi«i.  37.  531 
Yellow  lever,  4X4 

Zona  i  it-,  km  \th\,  408 

epithelo-senwa.  407 
Zooplo-a.  440,  4 53 
Zymase,  447 
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Cowen,  Richard  J.,  L.R.C.S.L.,  L.R.C.P.I.,  etc.,  Lon- 
don, Eng. 

ELECTRICITY  IN  GYNECOLOGY.  Small  octavo,  140  pages,  illus- 
trated.    Muslin,  $1.50  net. 

Dana,  Charles  L.,  A.M.,  M.D., 

Professor  of  Nervous  and  Mental  Diseases  in  the  New  York  Post-Oraduate  Medical  School,  and  ia 
Dartmouth  Medical  College ;  Visiting  Physician  to  Bellevue  Hospital,  etc 

TEXT-BOOK  OF  NERVOUS  DISEASES.  Being  a  Compendium  for 
the  Use  of  Students  and  Practitioners  of  Medicine.  Fourth  edition, 
revised  and  enlarged.    8vo,  640  pages,  210  illustrations,  $3.50  net. 

Delafield,  Francis,  M.D., 

Professor  of  Pathology  and  Practical  Medicine,  College  of  Physicians  and  Surgeons,  New  York. 

STUDIES  IN  PATHOLOGICAL  ANATOMY.  Volume  I.,  treating 
of  the  following  subjects :  Phthisis,  Peritonitis,  Pleurisy,  Pneumonia, 
Empyema,  Hydrothorax,  Bronchitis,  and  Tuberculosis.  Illustrated 
with  ninety-three  full-page  and  double-page  plates  made  by  the  follow- 
ing processes :  Wood-engravings  of  Original  Drawings  on  the  Block, 
Etchings  on  Copper,  Lithographs  from  Original  Drawings  on  the  Stone, 
and  Photographs  of  Specimens.  Royal  8vo,  bound  in  half  morocco 
gilt  top,  plates  hinged  on  linen  guards,  $20.00  net. 

Volume  II.:  Broncho-Pneumonia,  Chronic  Phthisis,  Lobar  Pneumonia, 
Acute  Bright's  Disease,  Chronic  Bright's  Disease.  Illustrated  with  one 
hundred  and  thirty-three  full  and  double-page  plates  hinged  on  linen 
guards,  similar  to  those  of  Vol.  I.  Royal  8vo,  bound  in  half  morocco, 
gilt  top,  $20.00  net. 
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Delafield  and 

Prudden,  T.  flitchell,  fl.D., 

Professor  of  Pathology  and  Director  of  the  Laboratories  of  Histology,  Pathology,  and  Bacteriology 
College  of  Physicians  and  Surgeons,  Columbia  College,  New  York. 

A  HANDBOOK  OF  PATHOLOGICAL  ANATOMY  AND  HISTOL- 
OGY. With  an  Introductory  Section  on  Post-Mortera  Examinations 
and  the  Methods  of  Preserving  and  Examining  Diseased  Tissues.  Fifth 
Revised  and  Enlarged  Edition.  One  volume  of  846  pages,  8vo,  illus- 
trated by  engravings  in  black  and  many  colors,  and  a  chromo-litho- 
graphic  plate.     Muslin,  $5.00  net;  leather,  $5.75  net. 

De  Merle,  Ii.,  Paris. 

DICTIONARY  OF  MEDICAL  TERMS.  (English-French.)  This 
is  the  first  part  of  the  work,  which  is  completed  by  the  publication 
of  the  second  part:  "French-English  Medical  Terms."  It  can- 
not fail  to  be  of  the  greatest  value  to  all  who  have  occasion  for 
such  a  book.  The  two  volumes  will  be  sold  separately  at  $1.75 
net,  or  together  at  $3.00  net.  One  volume  of  402  pages,  octavo. 
Muslin,  $1.75  net. 

DICTIONNAIRE  DES  TERMES  DE  MEDECINE.  (Francais- 
Anglais.)  This  is  the  second  part  of  the  work— one  volume  of  248  pages, 
octavo.     Muslin,  $1.75  net.    The  two  parts  together  at  $3.00  net. 

Draper,  John  C,  M.D.,  LL.D., 

Professor  of  Chemistry  in  the  Medical  Department,  University  of  New  York,  and  of  Physiology 
and  Natural  History  in  the  College  of  the  City  of  New  York. 

A  PRACTICAL  LABORATORY  COURSE  IN  MEDICAL  CHEM- 
ISTRY. One  volume  of  80  pages,  printed  on  one  side  only,  oblong, 
for  laboratory  use.     Muslin,  $1.00  net. 

Dwight,  Thomas,  A.H.,  n.D., 

Instructor  iu  Topographical  Anatomy  and  Histology  in  Harvard  University;  Fellow  of  tha 
American  Academy  of  Arts  and  Sciences ;  Surgeon  at  Carney  Hospital. 

FROZEN  SECTIONS  OF  A  CHILD.  Fifteen  full-page  lithographic 
plates,  drawings  from  nature  by  H.  P.  Quincy,  M.D.  One  volume, 
royal  8vo,  66  pages,  muslin,  $2.50  net. 

Eccles,  A.  Symons,  M.B.,  London. 

Memo? r  Royal  College  of  Surgeons,  England  ;   Fellow  Royal  Medical  and  Chirurgfcal  Society,  etc 

THE  PRACTICE  OF  MASSAGE;  THE  PHYSIOLOGICAL  EF- 
FECTS AND  THERAPEUTIC  USES.  One  volume,  8vo,  386 
pages,  $2.50  net. 

DIFFICULT  DIGESTION  DUE  TO  DISPLACEMENTS.  One  vol- 
ume, octavo,  illustrated.     Extra  muslin,  $1.25  net. 

Eccles,  W.  McAdam,  M.5.  Lond.,  F.R.C.S.  Eng. 

HERNIA:  Its  Etiology,  Symptoms,  and  Treatment.  With  many 
illustrations,  including  38  full-page  plates.  One  volume,  octavo,  245 
pages.     Muslin,  $2.50  net. 


Einhorn,  Max,  M.D., 

Adjunct  Professor  Clinical  Medicine,  New  York  Poet-Graduate  Medical  School ;  Visiting  Physician 
to  the  German  Dispensary,  and  to  the  Monteflore  Home  for  Chronic  Invalids. 

DISEASES  OF  THE  STOMACH.  Second  revised  edition.  Complete 
in  one  volume  of  502  pages,  post-octavo  (uniform  with  other  volumes 
of  the  Medical  Practitioners'  Series).  Muslin,  $3.25  net;  flexible 
morocco,  $3.75  net. 

DISEASES  OF  THE  INTESTINES.  A  Text-Rook  for  Practitioners 
and  Students  of  Medicine.  One  volume  of  408  pages,  small  octavo 
(Medical  Practitioners'  Library),  illustrated.     Extra  Muslin,  $3.00  net. 


Cantab.,     F.R.C.R    Lond., 


Ewart,    William,    M.D. 
M.R.C.S.  Eii£., 

Physician  to  St.  George's  Hospital,  and  to  the  Belgrade  Hospital  for  Children  ;  formerly  Assistant 
Physician  and  Pathologist  to  the  H  romp  Ion  Hospital  for  Consumption,  etc.,  etc. 

THE  PULSE  SENSATIONS:  A  STUDY  IN  TACTILE  SPHYG- 
MOLOGY.     8vo,  510  pages,  profusely  illustrated,  muslin,  $3.25  net. 

GOUT    AND    GOUTINESS    AND    THEIR    TREATMENT.      One 

volume  of  601  pages,  8vo,  muslin,  $4.00  net. 

Finger,   Ernest,  H.D., 

Docent  at  the  University  of  Vienna. 

GONORRHCEA:  being  the  translation  of  u  Blennorrhcea  of  the  Sexual 
Organs  and  its  Complications."  With  seven  full-page  plates  in  colors 
and  thirty  six  wood  engravings  in  the  text.  Third  revised  edition,  8vo, 
330  pages,  muslin  $2.50  net. 

Fox,  George  Henry,  A.M.,  M.D., 

Proffeeor  of  Diseases  of  the  Skin  in  the  College  of  Physicians  and  Surgeons,  Columbia  University, 
New  York,  etc.,  etc. 

SKIN  DISEASES  OF  CHILDREN.  The  work  is  based  upon  a  series 
of  papers  originally  contributed  to  the  American  Journal  of  Obstetrics, 
in  1896,  and  has  been  elaborated  and  a  large  formulary  added.  8vo, 
profusely  illustrated  by  photogravure  plates,  chromo-lithographic  plates, 
and  half-tone  cuts.     Muslin,  $2.50  net. 

Freyer,  P.  J.,  M.A.,  M.D.,  M.Ch., 

Surgeon  Lieutenant-Colonel,  Bengal  Army  (retired] 

THE  MODERN  TREATMENT  OF  STONE  IN  THE  BLADDER 
BY  LITHOLAPAXY.  A  description  of  the  operation  and  instruments, 
with  cases  illustrative  of  the  difficulties  and  complications  met  with. 
Second  edition.     One  8vo  volume,  illustrated.     Muslin,  $1.25  net. 


the 
York 


Garrigues,  Henry  Jacques,  A.M.,  M.D., 

Obstetric  Surgeon  to  the  Maternity  Hospital  .  ftllrtiim  b)  the  Gynecological  Department  of 
(Jeruiun  Dispensary  ;  Fellow  of  the  American  Gynecological  Society  ;  Fellow  of  the  New  Y 
Obatetrlcal  society,  etc 

DIAGNOSIS  OF  OVARIAN  CYSTS  BY  MEANS  OF  THE  EX. 
AMIXATION  OF  THEIR  CONTENTS.  8vo.  112  pages,  illus- 
trated, muslin,  $1  00  net. 

Gemmell,  G.  H.,  P.I.C.,  F.C.S.  Ed. 

CHEMICAL  NOTES  AND  EQUATIONS,  INORGANIC  AND  OR- 
GANIC.     One  volume  of  254  pages.  i:mo.     Muslin,  $1.75  net. 


8  PUBLICATIONS  OF  WILLIAM  WOOD  &  COMPANY. 

Gillespie,  A.  Lockhart(  Edinburgh  )tM.D.,F.R.C.  P.,  (Ed.) 

MANUAL  OF  MODERN  GASTRIC  METHODS,  CHEMICAL, 
PHYSICAL  AND  THERAPEUTICAL.  One  volume,  illustrated, 
small  octavo,  muslin,  price  $1.50  net. 

Gowers,  W.  R.,  M.D., 

Assistant  Professor  of  Clinical  Medicine  in  University  College:  Senior  Assistant  Physician  to 
University  CoUege  Hospital ;  Physician  to  the  National  Hospital  for  the  Paralysed  and  CpOaptfe. 

EPILEPSY  AND  OTHER  CHRONIC  CONVULSIVE  DISEASES. 
Their  Causes,  Symptoms,  and  Treatment.  8vo,  366  pages,  muslin, 
$1.00  net. 

DIAGNOSIS  OF  THE  DISEASES  OF  THE  BRAIN  AND  SPINAL 
CORD.     8vo,  301  pages,  muslin,  $1.00  net. 

Grandin,  Egbert  H.,  M.D., 

Chairman  Section  on  Obstetrics  and  Gynecology;  New  York  Academy  of  Medicine ;  Obstante 
Surgeon,  New  York  Maternity  Hospital ;  Obstetrician,  New  York  Infant  Asylum,  etc.;  and 

Gunning,  Josephus  H.,  M.D., 

Instructor  in  Electro-Therapeutics.  New  York  Post-Oraduate  Medical  School  and  Hospital; 
Gynecologist  to  Rlrerriew  Rest  for  Women;  Electro-Gynecologist,  Northeastern  Dispensary,  to 

PRACTICAL  TREATISE  ON  ELECTRICITY  IN  GYNECOLOGY. 

Illustrated.     8vo,  muslin,  180  pages,  $1.75  net. 

Griinwald,  Dr.  Ludwig,  of  Munich. 

A  TREATISE  ON  NASAL  SUPPURATION  ;  OR,  SUPPURATIVE 
DISEASES  OF  THE  NOSE  AND  ITS  ACCESSORY  SINUSES. 
Translated  from  the  Second  German  Edition  by  Wm.  Lamb.  M.D.. 
M.C.,  M.R.C.P.  (of  Birmingham).  One  volume  of  347  pages,  octavo. 
illustrated  by  engravings,  plates,  and  a  table.      Extra  muslin,  $3.00  net. 

Haab,  Prof.  O.,  M.D.,  and  Clarke,  Ernest,  M.D. 

AN  ATLAS  ON  OPHTHALMOSCOPY.  One  i zmo  volume,  containing 
64  full-page  plates,  102  figures,  superbly  executed  by  chromo-lithography, 
with  complete  descriptive  text  and  an  introductory  chapter.  Sluslin. 
Price  $1.50  net.     (  Woofs  Medical  Hand  Atlases  ) 

Hamilton,  Frank  Hastings,  A.M.,  M.D.,  LL.D., 

Professor  of  the  Practice  of  Surgery,  with  Operations,  and  of  Clinical  Surgery,  In  BeUerue  Hospital 
Medical  College :  Visiting  Surgeon  to  Bellevue  Hospital :  Consulting  Surgeon  to  Bureau  of 
Surgical  and  Medical  Relief  for  the  Out-Door  Poor,  at  Bellevue  Hospital:  to  the  Central 
Dispensary :  and  to  the  Hospital  for  the  Ruptured  and  Crippled ;  Fellow  of  the  New  York 
Academy  of  Medicine,  etc. 

THE  PRINCIPLES  AND  PRACTICE  OF  SURGERY.  Illustrated 
with  four  hundred  and  sixty-seven  engravings  on  wood.  Royal  8vo„ 
954  pages.     In  muslin,  $4.00  net. 

Heitzmann,  Louis,  M.D.  (New  York). 

URINARY  ANALYSIS  AND  DIAGNOSIS  by  Microscopical  and 
Chemical  Examination.  One  volume  of  271  pages,  octavo,  illustrated  by 
108  original  wood  engravings,  28  of  which  are  full-page  in  size,  from 
drawings  by  the  author  from  actual  specimens.   Extra  muslin,  $7.00  net. 
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Helferich,  H.,  M.D., 

Professor  at  the  University  of  Greifswald. 

AN  ATLAS  OF  FRACTURES  AND  DISLOCATIONS.  Translated 
from  the  Third  Revised  German  Edition  by  Jonathan  Hutchinson, 
Jr.,  F.R.C.S.,  London.  This  volume  deals  with  fractures  and  disloca- 
tions in  all  their  details  and  is  beautifully  illustrated  by  68  superb  full- 
page  colored  plates.  130  pages  of  text,  containing  126  illustrations. 
8vo  (5^x8^  inches).  Muslin,  uniform  with  other  volumes  of  the 
series,  $3.00  net.     (Wood's  Medical  Hand  Atlases.) 

Herman,  Q.  Ernest,  fl.B.  Lend.,  F.R.C.P., 

Obstetric  Physician  to  and  Lecturer  on  Midwifery  at  the  London  Hospital ;  Consulting  Physician. 
Accoucheur  to  the  Tower  Hamlets  Dispensary  ;  Examiner  in  Midwifery  to  the  Universities  of 
London  and  Oxford  :  Late  President  of  the  Obstetrical  Society  of  London  and  of  the  Hunterlan 
Society;  Formerly  Physician  to  the  General  Lying-in  Hospital  and  to  the  Eastern  District  of  the 
Royal  Maternity  Charity,  and  Examiner  in  Midwifery  to  the  Royal  College  of  Surgeons. 

DISEASES  OF  WOMEN;  A  CLINICAL  GUIDE  TO  THEIR 
DIAGNOSIS  AND  TREATMENT.  Octavo,  886  pages,  profusely 
illustrated.     Extra  muslin,  $5.00  net ;  leather,  $5.75  net. 

DIFFICULT  LABOR :  A  Guide  to  its  Management  for  Students  and 
Practitioners.  460  pages,  demi-octavo,  including  complete  index,  mus- 
lin, $2.00  net. 

Herrick,  Clinton  B.,  M.D.,  Troy,  N.  Y. 

Lecturer  in  Clinical  Surgery,  Albany  Medical  College:  Attending  Surgeon  to  the  Troy  Hospital  and 
the  House  of  the  Good  Shepherd ;  Consulting  Surgeon  to  the  Leonard  Hospital ;  Surgeon  to  the 
Delaware  and  Hudson,  and  the  Fltchburg  Railways;  President  of  the  New  lork  State  Association 
of  Railway  Surgeons,  etc. ,  etc. 

RAILWAY  SURGERY.  A  handbook  on  the  management  of  injuries. 
The  only  book  on  the  subject.  There  has  long  been  a  demand  for  a  work 
devoted  to  the  surgery  of  cases  resulting  from  railway  accidents.  This 
demand  the  present  volume  will,  it  is  believed,  supply.  The  book  is 
clear,  concise,  and  practical.  The  very  numerous  illustrations,  which 
have  all  been  made  specially  for  the  work,  are  from  photographs  taken 
under  the  author's  supervision,  and  are  of  remarkable  excellence.  One 
volume,  octavo,  profusely  illustrated  by  numerous  line  and  half-tone 
engravings.     Muslin,  $2.00  net. 

Holden,  Luther,  H.D., 

Ex-President  and  Member  of  the  Court  of  Examiners  of  the  Royal  College  of  Surgeons  of  England  ; 
Consulting  Surgeon  to  Saint  Bartholomew's  and  the  Foundling  Hospitals ;  assisted  by 

Shuter,  James,  F.R.C.S.,  n.A.,  n.B.  Cantab., 

Assistant  Surgeon  to  the  Royal  Free  Hospital ;  late  Demonstrator  of  Fhysiology,  and  Assistant 
Demonstrator  of  Anatomy,  at  Saint  Bartholomew's  Hospital. 

HUMAN  OSTEOLOGY.  Comprising  a  Description  of  the  Bones,  with 
Delineations  of  the  Attachments  of  the  Muscles,  the  General  and  Micro- 
scopic Structure  of  Bone  and  its  Development.  Sixth  edition.  With 
sixty -six  full-page  lithographic  plates,  and  eighty- nine  wood -engravings. 
Svo,  285  pages,  muslin,  $1.00  net. 

Household  Practice. 

See  WOOD'S  HOUSEHOLD  PRACTICE. 
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Hudson,  E.  D.,  Jr.,  A.H.,  fl.D., 

Professor  of  General  Medicine  and  Diseases  of  the  Chest  in  the  New  York  Polyclinic ;  Physician  te 
BelleTue  Hospital,  etc. 

A  MANUAL  OF  THE   PHYSICAL   DIAGNOSIS  OF  THORACIC 
DISEASES.    8vo,  162  pages,  profusely  illustrated.    Muslin,  $1.25  net. 

Hutchinson,  Jonathan,  F.R.S. 

THE   PEDIGREE   OF   DISEASE.     Being  Six  Lectures  on  Tempera- 
ment, Idiosyncrasy,  and  Diathesis.     Muslin,  $1.00  net. 


Ingals,  E.  Fletcher,  A.M.,  M.D.,  Chicago, 

Professor  of  Diseases  of  the  Chest,  Throat  and  Nose.  Rush  Medical  College ;  Professor  of  Laryn- 
gology and  Rhlnologry,  Chicago  Polyclinic ;  Laryngologist  to  the  St.  John's  Hospital  and  the 
Presbyterian  Hospital,  Chicago,  etc.,  etc. 

DISEASES  OF  THE  CHEST,  THROAT  AND  NASAL  CAVITIES. 
Including  Physical  Diagnosis  and  Diseases  of  the  Lungs,  Mediastinum, 
Heart,  and  Aorta,  Laryngology  and  Diseases  of  the  Larynx,  Pharynx, 
and  Nose,  and  Special  Diseases  of  the  Thyroid  Gland  and  Oesophagus. 
Fourth  edition.  Large  octavo,  787  pages,  illustrated  by  254  cuts  and 
a  plate  in  colors.     Extra  muslin,  $4.50  net;  sheep,  $5.25  net. 

Jakob,  Dr.  Christfried. 

AN  ATLAS  OF  THE  NERVOUS  SYSTEMS,  NORMAL  AND 
PATHOLOGICAL,  together  with  a  Sketch  of  the  Anatomy,  Pathology, 
and  Therapy  of  the  same.  Translated  and  edited  (authorized)  by 
Joseph  Collins,  M.D.  One  i2mo  volume,  78  plates,  embracing  118 
figures,  superbly  executed  by  chromo-lithography,  with  complete  de- 
scriptive text  and  an  introductory  chapter.  Muslin.  Price,  $1.50  net. 
(  Wood's  Medical  Hand  Atlases.) 

Johnston,  James  C,  A.B.,  M.D., 

Chief  of  Clinic,  Department  of  Dermatology,  Cornell  University  Medical  College  :  Physician  Skin 
anil  Venereal  Diseases,  Presbyterian  Hospital ;  formerly  Instructor  in  Dermatology .  New  York 
Polyclinic  and  Post-Graduate  Medical  School. 

ATLAS  OF  SKIN  AND  VENEREAL  DISEASES.  New  edition, 
with  some  new  plates,  and  text  entirely  rewritten.  Half-morocco  bind- 
ing.    Price,  $25.00.     (Sold  by  subscription  only.)     (In  Press.) 

Kaposi,  Dr.  Horiz, 

Professor  of  Dermatology  and  Syphilis,  and  Chief  of  the  Clinic  and  Dirision  for  Skin  Dlaeawa  la  the 
Vienna  University. 

PATHOLOGY  AND  TREATMENT  OF  DISEASES  OF  THE 
SKIN.  For  Practitioners  and  Students.  Translation  of  the  latest  Ger- 
man edition.  8vo,  684  pages,  84  illustrations,  and  a  colored  plate,  mus- 
lin, $4.00  net;  leather,  $4. 75  net. 

Kellogg,  Theodore  H.,  A.M.,  H.D., 

New  York,  Late  Superintendent,  Willard  State  Hospital ;  former  Physician-in-Chlef  •»*  the  New  Yor* 
City  Asylum  for  the  Insane,  etc.,  etc. 

A  TEXT-BOOK  ON  MENTAL  DISEASES,  for  the  Use  of  Students 
and  Practitioners  of  Medicine.  One  large  octavo  volume,  of  792  pages, 
illustrated  by  engravings  and  charts.    Muslin,  $5.00  net. 
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Keyes,  Edward  L.,  A.M.,  M.D., 

and 

Chetwood,  Charles  H.,  M.D. 

VENEREAL  DISEASES,  THEIR  COMPLICATIONS  AND  SE- 
QUELS. Octavo,  364  pages,  profusely  illustrated  by  eight  full-page 
plates  in  black  and  colors,  and  by  107  wood- engravings  in  the  text. 
Muslin,  price,  $2.75  net. 

Kirchhoff,  Dr.  Theodore, 

Physician  to  the  Schleswig  Insane  Asylum  and  Privat-Docent  at  the  University  of  Kiel. 

HANDBOOK  OF  INSANITY  FOR  PRACTITIONERS  AND  STU- 
DENTS. Illustrated  with  eleven  plates.  8vo,  362  pages.  Muslin, 
$2.25  net ;  flexible  leather,  gilt  top,  $2.75  net. 

Kirkes'  Handbook  of  Physiology. 

HANDBOOK  OF  PHYSIOLOGY.  By  W.  Morrant  Baker,  F.R.C.S., 
and  Vincent  Dormer  Harris,  M.D.  Lond.  F.R.C.P.  Sixteenth 
American  Edition. 

Thoroughly  revised  by  Warren  Coleman,  M.D.,  late  Professor  of 
Physiology  in  the  Woman's  Medical  College,  New  York;  Instructor  in 
Materia  Medica  and  Therapeutics  and  in  Clinical  Medicine,  Cornell 
Medical  College,  New  York;  Physician  to  the  City  Hospital,  New 
York,  etc.,  etc.,  and  Charles  L.  Dana,  A.M.,  M.D.,  Professor  of 
Nervous  and  Mental  Diseases  in  the  New  York  Post-Graduate  Medical 
School,  and  in  Dartmouth  Medical  College ;  Visiting  Physician  to 
Bellevue  Hospital ;  Neurologist  to  the  Montefiore  Home  ;  ex-Presi- 
dent of  the  American  Neurological  Association,  etc. 

One  volume,  8vo,  illustrated  with  a  colored  plate  and  five  hundred  and 
sixteen  illustrations,  in  black  and  numerous  colors,  muslin,  $3.00  net ; 
leather,  $3.75  net.     (In  Press.) 

Knies,  Max,  M.D., 

Professor  Extraordinary  at  the  University  ofJPreiburg. 

THE  EYE  AND  ITS  DISEASES,  IN  RELATION  TO  THE  DIS- 
EASES OF  OTHER  ORGANS.  Translated  and  edited  by  H.  D. 
Noyes,  M.D.     8vo,  470  pages,  illustrated,  muslin,  $3.50  net. 

Landau,  Prof.  Dr.  Leopold,  and 

Landau,  Dr.  Theodor, 

Berlin. 

THE  HISTORY  AND  TECHNIQUE  OF  THE  VAGINAL  RADI- 
CAL OPERATION.  Translated  by  B.  L.  Eastman,  M.  D. ,  Berlin,  and 
Arthur  E.Giles,  M.D.,  London.  One  volume,  octavo,  with  numer- 
ous original  illustrations.     Muslin,  $2.00  net. 

Lehmann,  Prof.  K.  B.,  and 

Neumann,  Rudolf. 

ATLAS  AND  ESSENTIALS  OF  BACTERIOLOGY.  Sixty- three 
superbly  executed  chromo-lithographic  plates,  with  description  facing 
each,  and  150  pages  of  text,  comprising  an  introduction  to  the  Morphol- 
ogy of  Bacteria,  a  chapter  on  technique,  index,  etc.  Muslin.  Price, 
$1.50  net.    (  Wood's  Medical  Hand  Atlases.) 
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Ling,  P.  He. 

SYSTEM  OF  MANUAL  TREATMENT  AS  APPLICABLE  TO 
SURGERY  AND  MEDICINE.  By  Arvid  Kellgren,  M.D.  Edin. 
8vo,  151  pages,  with  79  illustrations,  muslin,  $1.00  net. 

Liveing,  Robert,  A.M.  and  M.D.  Cantab.,  F.R.C.P.  Lond. 

Lecturer  on  Dermatology  to  the  Middlesex  Hospital  Medical  School ;  lately  Physician  to  the 
Middlesex  Hospital;  Author  of  "Notes  on  the  Treatment  of  8kin  Diseases,"  *•  EtophiHtlessi 
Gnecorum,"  etc. 

A  HANDBOOK  ON  THE  DIAGNOSIS  OF  SKIN  DISEASES. 
One  volume,  i6mo,  266  pages,  muslin,  $1.00  net. 

NOTES  ON  THE  TREATMENT  OF  SKIN  DISEASES.  One 
volume,  i6mo,  127  pages,  muslin,  75c.  net. 

Loomis,  Alfred  L.,  M.D.,  LL.D., 

Professor  of  Pathology  and  Practical  Medicine,  in  the  Medical  Department  of  the  University  of  the 
City  of  New  York ;  Visiting  Physician  to  Bellerue  Hospital,  etc. 

A  TEXT-BOOK  OF  PRACTICAL  MEDICINE.  One  handsome  8vo 
volume  of  1,147  pages,  illustrated  by  two  hundred  and  eleven  engravings. 
Eleventh  edition.     Muslin,  $5.00  net ;  leather,  $5.75  net. 

LESSONS  IN  PHYSICAL  DIAGNOSIS.  Eleventh  revised  edition. 
Revised  by  Alexander  Lambert,  M.D.,  New  York.  One  volume, 
353  pages,  8vo,  illustrated  by  numerous  engravings  in  black  and  colors, 
muslin,  $2.50  net. 

Luff,  Arthur  P.,  M.D.,  B.Sc,  F.R.C.P.  Lond. 

GOUT;  ITS  PATHOLOGY  AND  TREATMENT.  The  subject  of 
diet  has  been  carefully  dealt  with,  and  a  classification  of  the  various 
mineral  waters  is  given  according  to  their  therapeutic  value  in  the 
treatment  of  the  various  forms  of  gout.  One  volume,  256  pages. 
Muslin,  $1.75  net. 

Macfarlane,  A.  W.,  M.D., 

Fellow  of  the  Royal  College  of  Physicians.  Edinburgh ;  Fellow  of  the  Royal  Medical  and  Chirurgical 
Society  of  London  ;  Examiner  in  Medical  Jurisprudence  in  the  University  of  Glasgow,  etc. 

INSOMNIA  AND  ITS  THERAPEUTICS.  8vo,  302  pages,  muslin, 
$1.50  net. 

Macnaughton-Jones,  H.,  M.D.,  H.CH.  London. 

PRACTICAL  MANUAL  OF  DISEASES  OF  WOMEN  AND  UTE- 
RINE THERAPEUTICS.  For  Students  and  Practitioners.  Eighth 
Edition,  Revised  and  Enlarged.  One  volume  of  977  pages,  octavo,  most 
profusely  illustrated  by  28  plates  and  640  engravings  in  the  text.    Extra 

muslin,  $5.00  net. 

Manson,  Patrick,  M.D.,  LL.D.  Aberd. 

Physician  to  the  Seaman's  Hospital  Society,  attached  to  the  Branch  Hospital;  Lecturer  oa  Trop- 
ical Diseases  at  St.  George's  Hospital  and  Charing  Cross  Hospital  Medical  Schools,  etc..  etc. 

TROPICAL  DISEASES:  A  MANUAL  OF  THE  DISEASES  OF 
WARM  CLIMATES.  Octavo,  623  pages,  illustrated,  and  with  full- 
page  colored  UthofctapVuc  plate.    Muslin,  $3.50  net. 
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Mauthner,  Ludwig, 

Royal  Professor  of  the  University  of  Vienna. 

THE  SYMPATHETIC  DISEASES  OF  THE  EYE.  Translated 
from  the  German  by  Warren  Webster,  M.D.,  James  A.  Spauldino, 
M.D.     iamo,  220  pages,  muslin,  $1.50  net. 


May,  Charles  H.,  M.D., 

Chief  of  Clinic  and  Instructor  in  Ophthalmology,  Eye  Department,  College  of  Physicians  and  Sur- 
geons, Medical  Department,  Columbia  University,  New  York  ;  and 

Mason,  Charles  F.,  M.D., 

Late  Assistant  Surgeon,  U.S.A. 

AN  INDEX  OF  MATERIA  MEDICA.  With  Prescription  Writing, 
including  Practical  Exercises.  321110,  muslin,  $1.00  net.  (Wood's 
Pocket  Manuals.) 


May,  Charles  H.,  M.D. 

MANUAL  OF  THE  DISEASES  OF  THE  EYE.  ismo,  410  pages, 
with  243  original  illustrations  and  12  colored  figures  on  6  full-page 
plates.     Bound  in  muslin.     Price,  $2.00  net. 


McGillicuddy,  T.  J.,  A.H.,  fl.D. 

FUNCTIONAL  DISORDERS  OF  THE  NERVOUS  SYSTEM  IN 
WOMEN.  One  volume,  8vo,  uniform  with  the  Medical  Practitioners' 
Library,  373  pages,  illustrated  by  forty-five  wood-engravings  and  two 
chromo-lithographic  plates.  Extra  muslin,  $2.75  net ;  flexible  leather, 
$3.25  net. 


McKay,  W.  J.  Stewart,  M.C.,  M.Ch.,  B.Sc.  Lond. 

LAWSON  TAIT'S  PERINEAL  OPERATIONS  and  an  ESSAY  ON 
CURETTAGE  OF  THE  UTERUS.  One  volume,  8vo,  illustrated. 
Muslin,  $1.00  net. 


Medical  Record. 

A  WEEKLY  JOURNAL  OF   MEDICINE   AND   SURGERY.     Sub- 
scription price,  $5.00  per  year. 


Medical  Record  Visiting  List. 

See  VISITING  LIST. 
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Miller. 

STUDENTS'  HISTOLOGY.     A  course  of  normal  histology  for  students 

and  practitioners  of  Medicine. 

Re-written  and  enlarged  by 

Herbert  U.  Williams,  M.D., 

Professor  of  Pathology  and  Bacteriology,  University  of  Buffalo. 

One  volume  of  273  pages,  octavo,  profusely  illustrated.  Extra  muslin, 
$2.00  net. 

Montenegro,  Dr.  Jose  Verdes, 

Ex-Interne  of  the  Central  University  of  Medicine;  Associate  Physician  of  the  Hospital  de  la  Princess, 
and  Professor  at  the  Municipal  Micrographics!  Laboratory,  Madrid. 

BUBONIC  PLAGUE.  Its  Course  and  Symptoms  and  Means  of  Preven- 
tion and  Treatment,  according  to  the  Latest  Scientific  Discoveries ; 
including  Notes  on  Cases  in  Oporto.  With  an  Appendix  by  the  Author 
Authorized  Translation  by  W.  Munro,  M.D.,  Late  District  Medical 
Officer,  St.  Kitts,  W.  I.,  etc.  Octavo  volume,  84  pages,  bound  in  mus- 
lin.    Price,  $1.50  net. 

Moore,  John  William. 

A  TEXT-BOOK  OF  THE  ERUPTIVE  AND  CONTINUED 
FEVERS.  8vo,  535  pages,  illustrated  with  lithographic  plates  and 
temperature  charts,  muslin,  $3.25  net. 

Morris,  Henry,  M.A.,  M.B.  Lond.,  F.R.C.S., 

Burgeon  to  and  Lecturer  on  Surgery  at  the  Middlesex  Hospital ;  Member  of  the  Council  and  of  ths 
Court  of  Examiners  of  the  Royal  College  of  Surgeons,  England ;  Examiner  in  Surgery  in  Use 
University  of  London. 

INJURIES  AND  DISEASES  OF  THE  GENITAL  AND  URINARY 
ORGANS.  One  volume  of  494  pages,  8vo,  illustrated  by  96  wood  en- 
gravings, muslin,  $3.25  net. 

Morrow,  P.  A.,  A.M.,  M.D., 

Clinical  Professor  of  Venereal  Diseases;  Consulting  Surgeon  to' the  Bellevue  Out- Door  Depart* 
ment,  etc. 

VENEREAL  MEMORANDA.  A  Manual  for  the  Student  and  Prac- 
titioner. Second  edition.  321110,  muslin,  $1.00  net.  (Wood's  Pocket 
Manuals.) 

DRUG  ERUPTIONS.  A  Clinical  Study  of  the  Irritant  Effect  of  Drugs  up- 
on the  Skin.     8vo,  206  pages,  one  lithographed  plate,  muslin,  $1.50  net. 

Moullin,  C.  W.  ManselL 

SPRAINS,  THEIR  CONSEQUENCES  AND  TREATMENT.     8vof 

221  pages,  muslin,  $1.25  net. 

Munson,  Capt.  Edward  L.,  A.5.A. 

A  MANUAL  OF  MILITARY  HYGIENE.  One  volume.  8vo.  {/n 
Press.) 
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Murrell,  William,  M.D.,  F.R.C.P.  Lond. 

A  MANUAL  OF  MATERIA  MEDICA  AND  THERAPEUTICS. 
By  Special  Arrangement  with  the  Author,  Revised  to  Conform  with 
American  Practice  by  Frederick  A.  Castle,  M.D.,  New  York.  One 
volume  of  522  pages,  8vo,  with  complete  index.     Muslin,  $3.00  net. 

Noman,  Dr.  D.  Van  Haren, 

Prof  esseur  e.  o.  de  clinique  dermatologique  et  syphlligrapbique  a  la  Faculty  de  Medecine  d' Ams- 
terdam. 

CASUISTIQUE  ET  DIAGNOSTIC  PHOTOGRAPHIQUE  DBS 
MALADIES  DE  LA  PEAU.  Consisting  of  photographic  plates, 
with  descriptive  text.  This  work  is  to  be  in  ten  parts,  unbound. 
Price  complete,  $20.00.  Subscription.   (Seven  parts  are  published  so  far.) 

Noyes,  Henry  D.,  H.D., 

Professor  of  Ophthalmology  and  Otology  in  Bellevue  Hospital  Medical  College ;  Executive  Surgeon 
to  the  New  York  Eye  and  Ear  Infirmary ;  recently  President  of  the  American  Ophthalmologioal 
Society,  etc 

A  TEXT-BOOK  ON  DISEASES  OF  THE  EYE.  Royal  8vo,  832 
pages,  richly  illustrated  with  chromo-lithographic  plates  and  269 
engravings.     Second  edition.     Muslin,  $5.00  net ;  sheep,  $5.75  net. 

Paget,  Stephen,  F.R.C.S.  Lond. 

ESSAYS  FOR  STUDENTS.  This  little  work  is  intended  to  illustrate 
cases  which  occur  in  hospital  work  and  in  private  practice.  It  includes 
cases  of  strangulated  and  umbilical  hernia,  with  operations,  results,  etc. 
— cancer  of  the  breast — very  interesting  "run-over  cases,"  describing  the 
results  of  heavy  weights  passing  over  different  parts  of  the  body — treat- 
ment and  results — aural  and  nasal  cases.  One  volume  of  180  pages,  8vo, 
muslin,  $1.00  net. 

EXPERIMENTS  ON  ANIMALS.  With  an  Introduction  by  Lord  Lis- 
ter.    One  volume,  of  286  pages,  i2mo.     Extra  muslin,  $2.50  net. 

Parkes,  E.,  n.D. 

A  MANUAL  OF  PRACTICAL  HYGIENE.  Edited  by  F.  S.  B. 
Francois  de  Chaumont,  M.D.  Sixth  edition.  With  an  Appendix, 
giving  the  American  practice  in  matters  relating  to  hygiene.  Pre- 
pared by  and  under  the  supervision  of  Frederick  N.  Owen,  Civil  and 
Sanitary  Engineer.  Two  volumes  in  one,  8vo,  946  pages.  Illustrated 
with  nine  full-page  plates  and  fine  wood-engravings,  muslin,  $4.00  net. 

Partridge,  Edward  L.,  n.D., 

New  York  City. 

THE  OBSTETRICAL  REMEMBRANCER.  Profusely  illustrated 
with  miniature  wood-engravings.  (Wood's  Pocket  Manuals.)  32mo, 
muslin,  $1.00  net. 

Paschkis,  Heinrich. 

COSMETICS.  A  Treatise  for  Physicians.  A  complete  translation  from 
the  German  edition.     204  pages,  paper,  50c.  net. 
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Pictures  for  Physicians'  Offices  and  Libraries. 


Edward  Jenner,  the  first  Inocula- 
tion of  Vaccine,  May  14,  1796. 

Andrew  Vesalius,  the  Anatomist. 

Spoonful  Every  Hour. 

The  Sick  Wife. 

Ambrose  Pare"  Demonstrating  the 
Use  of  Ligatures. 

The  Young  Mother. 

The  Village  Doctor. 


Prof.  Charcot's  Clinic  at  the  "  Salpi- 
triere  "  Hospital,  Before  the  Oper- 
ation. 

The  Rebellious  Patient. 

Study  in  Anatomy. 

William  Harvey  Demonstrating  the 
Circulation  of  the  Blood. 

The  Anatomical  Lecture. 

The  Accident. 

The  Doctor. 

Anaesthesia. 


Size  of  each,  19x24  inches.     Price,  each,  $1.00  net.     Illustrated  catalogue 

sent  upon  application. 
Prof.  Billroth's  Clinic,  Vienna,  size  24x32,  $2.00  net. 

Piffard,  Henry  G.,  A.n.,  H.D., 

Professor  of  Dermatology,  University  of  the  City  of  New  York  ;  Surgeon  to  the  Charity  Hospital, 

etc 

A  GUIDE  TO  URINARY  ANALYSIS  FOR  THE  USE  OF  PHY- 
SICIANS AND  STUDENTS.     8vo,  88  pages,  illustrated,  $1.00  net. 

Pilcher,  L.  S.,  M.D. 

THE  TREATMENT  OF  WOUNDS.  Its  Principles  and  Practice, 
General  and  Special. 

"  It  is  in  every  way  a  credit  to  American  scholarship." — Neu>   York  Mtdicti 
Journal,  April  1st,  1899. 

One  volume,  8vo,  465  pages,  profusely  illustrated.     Price,  S3. 00  net. 

Porter,  William  Henry,  H.D., 

Late  Professor  of  Clinical  Medicine  and  Pathology  in  the  New  York  Poet -Graduate  Medical  School 
and  Hospital ;  Curator  to  the  Presbyterian  Hospital. 

A  PRACTICAL  TREATISE  ON  RENAL  DISEASES  AND  URI- 
NARY ANALYSIS.  360  pages,  one  hundred  illustrations,  muslin, 
$2.50  net. 

Pozzi,  S.,  M.D., 

Professeur  Agrtge  a  la  Faculty  de  Medeclne,  Chlrurgten  de  I'Hopital  Lourclne-Paacal.  Parle 

TREATISE   ON     MEDICAL    AND    SURGICAL   GYNECOLOGY. 

Translated  from  the  third  French  edition,  under  the  supervision  of 
Brooks  H.  Wells,  M.D.,  Lecturer  on  Gynaecology  at  the  New  York 
Polyclinic ;  Fellow  of  the  New  York  Obstetrical  Society  and  the  New 
York  Academy  of  Medicine.  One  royal  8vo  volume  of  about  936  pages, 
illustrated  by  600  fine  wood-engravings.  Muslin,  $5.50  net ;  leather, 
$6.25  net. 

Rabagliati,  A., 

Honorary  Uynecologist,  Late  Senior  Honorary  Surgeon,  Bradford  Royal  Infirmary. 

AIR,  FOOD,  AND  EXERCISE.  AN  ESSAY  ON  THE  PREDIS- 
POSING CAUSES  OF  DISEASE.  Second  edition.  Small  8vo, 
236  pages,  $2.00  net. 
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Reference  Handbook  of  the  Medical  Sciences. 

Revised  Edition. 

By  various  authors.  Edited  by  Albert  H.  Buck,  M.D.,  Clinical  Pro- 
fessor of  the  Diseases  of  the  Ear,  in  the  College  of  Physicians  and  Sur- 
geons, New  York;  Consulting  Aural  Surgeon,  New  York  Eye  and  Ear 
Infirmary.  Eight  volumes,  imperial  8vo,  muslin,  $7.00  per  volume; 
leather,  $8.00  per  volume;  half-morocco,  $9.00  per  volume.  (Subscrip- 
tion.)    Circular  on  application. 


Reynolds,  Edward, 

Fellow  of  the  American  Gynecological  Society;  of  the  Obstetric  Society  of  Boston,  etc.;  Assistant 
in  Obstetrics  in  Harvard  University;  Physician  to  Out-Patients  of  the  Boston  Lying-in  Hos- 
pital, etc. 

PRACTICAL  MIDWIFERY.  A  Handbook  of  Treatment.  Third 
revised  edition.  8vo,  427  pages,  small  octavo,  121  illustrations.  Mus- 
lin, $2.25  net. 


Ringer,  Sidney,  H.D.,  F.R.S., 

Professor  of  Clinical  Medicine  Holme  University  College ;  Physician  to  University  College  Hospital ; 
and 

Sainsbury,  Harrington,  n.D.,  F.R.C.P., 

Physician  to  the  Royal  Free  Hospital,  etc.,  etc. 

A  HANDBOOK  OF  THERAPEUTICS.  Thirteenth  edition.  8vo, 
757  Pages>  rnuslin,  $4.00  net. 

Robson,  A.  W.  Mayo,  F.R.C.S.,  Leeds,  England. 

DISEASES  OF  THE  GALL-BLADDER  AND  BILE-DUCTS,  IN- 
CLUDING GALL-STONES.  Second  Edition.  One  volume  of  313 
pages,  octavo ;  profusely  illustrated  by  line  and  half-tone  engravings. 
Extra  muslin,  $3.00  net. 

Rockwell,  A.  D.,  A.M.,  M.D. 

THE  MEDICAL  AND  SURGICAL  USES  OF  ELECTRICITY. 
Entirely  rewritten  from  the  former  book  by  Beard  and  Rockwell.  One 
large  8vo  volume  of  628  pages,  profusely  illustrated.  Muslin,  $3.75 
net;  sheep,  $4.50  net.  ' 


Rose,  William,  M.B.,  B.S.  Lond.,  F.R.C.S.,  and 
Carless,  Albert,  M.S.  Lond.,  F.R.C.S. 

A  MANUAL  OF  SURGERY  FOR  STUDENTS  AND  PRACTI- 
TIONERS. Second  Revised  and  Enlarged  Edition.  One  volume, 
1,190  pages,  profusely  illustrated.  Octavo,  muslin,  $5.00  net;  leather, 
$5-75  net>    Tne  smallest  complete  surgery  published. 
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Roosa,  D.  B.  St.  John,  n.D.,  and  Ely,  Edward  T.,  fl.D. 

OPHTHALMIC  AND  OTIC  MEMORANDA.    (  Wood's  Pocket  Man- 
uals.) Fourth  edition.    One  volume,  32010,  298  pages,  muslin,  $1.00  net. 

Roosa,  D.  B.  St.  John,  fl.D., 


Hospital ;  formerly  President  of  the  Medical  Society  of  the  State  or  New  York ;  Correspond^ 
Member  of  the  Medlco-Chirurgical  Society  of  Edinburgh ;  Member  of  the  Medical  Society  of  the 
County  of  New  York,  etc 

TEXT-BOOK  ON  DISEASES  OF  THE  EYE.  Including  a  sketch 
of  its  anatomy.  Illustrated  by  178  engravings  and  2  chromo- litho- 
graphic plates.     Muslin,  $4.50  net;  leather,  $5.25  net, 

A  VEST-POCKET  MEDICAL  LEXICON.  Being  a  Dictionary  of  the 
Words,  Terms,  and  Symbols  of  Medical  Science.  Collated  from  the 
best  authorities,  with  the  additions  of  words  not  before  introduced  into 
a  Lexicon.  With  an  Appendix.  Third  revised  and  enlarged  edition. 
One  volume,  64010,  roan,  75c.  net;  or  tucks,  ft. 00  net. 

THE  OLD  HOSPITAL,  AND  OTHER  PAPERS.  Being  the  second 
revised  and  enlarged  edition  of  "A  Doctor's  Suggestions."  8vo,  320 
pages,  gilt  top,  uncut,  dark  olive  cloth,  $3.00  net. 

Roth,  Otto. 

THE  MATERIA  MEDICA  OF  MODERN  MEDICINE.  Second 
edition.  Translated  from  the  revised  German  edition  and  adapted  to 
the  U.  S.  Pharmacopoeia.     8vo,  467  pages,  muslin,  $1.75  net. 

Sachs,  B.,  n.D., 

Professor  of  Mental  and  Nervous  Diseases  in  the  New  York  Polyclinic ;  Consulting  Neurologist  to 
the  Mt.  Sinai  Hospital ;  Neurologist  to  theMonteflore  Home  for  Chronic  Invalids  ;  Ex-Preaideat 
of  the  American  Neurological  Association. 

A  TREATISE  ON  THE  NERVOUS  DISEASES  OF  CHILDREN. 
For  Physicians  and  Students.  8vo,  688  pages,  profusely  Illustrated  with 
colored  plate,  muslin,  $4. 25  net. 

Salomonsen,  C.  J.,  and  Trelease,  William. 

BACTERIOLOGICAL  TECHNOLOGY  FOR  PHYSICIANS.  Au- 
thorized translation  from  the  Second  Revised  Danish  edition.  8vo,  163 
pages,  72  illustrations,  muslin,  $1.25  net. 

Savill,  Thomas,   D.,  M.D., 

Physician  to  the  West  End  Hospital  for  Diseases  of  the  Nervous  System,  London  ;  Examiner  in 
Clinical  Medicine  in  the  University  of  Glasgow  :  Formerly  Medical  Superintendent  of  the 
PaddinKton  Infirmary  ;  Assistant  Physician  lo  the  West  London  Hospital,  etc.,  etc. 

CLINICAL  LECTURES   ON  NEURASTHENIA.     Revised   edition. 

(In  Press. ) 

Schaeffer,  Oscar,  M.D. 

ANATOMICAL  ATLAS  OF  OBSTETRIC  DIAGNOSIS  AND 
TREATMENT.  Sixty-four  beautifully  executed  full-page  chromo- 
lithographic  plates,  containing  142  figures.  Together  with  250  pages  of 
descriptive  text  and  treatise.  Muslin.  Price,  $1.50  net.  ( lVi*0d"s 
Medical  Hand  Atlases. ) 


PUBLICATIONS  OF    WILLIAM  WOOD  &  COMPANY.  19 

Schmidt-Rirnpler,  Dr.  Herman, 

Professor  of  Ophthalmology  and  Diseases  of  the  Ophthalmoscopic  Clinic  at  Marburg,  Germany. 

OPHTHALMOLOGY  AND  OPHTHALMOSCOPY.  A  Complete 
Treatise  upon  Diseases  and  Injuries  to  the  Eye,  for  Students  and  Prac- 
titioners of  Medicine.  Revised  and  edited  by  D.  B.  St.  John  Roosa, 
M.  D. ,  Professor  of  Diseases  of  the  Eye  and  Ear  in  the  New  York  Post- 
Graduate  Medical  School ;  Surgeon  to  the  Manhattan  Eye  and  Ear 
Hospital,  etc.  Royal  8vo,  571  pages,  illustrated  by  183  wood-engravings 
and  by  three  colored  plates.    Muslin,  $5.00  net. 

Schreiber,  August. 

GENERAL  ORTHOPEDICS,  INCLUDING  ORTHOPEDIC  SUR- 
GERY. Complete  translation  from  the  original  German  edition.  8vo, 
357  pages,  388  illustrations,  muslin,  $1.75  net. 

Schroeder,  Aitnee  Raymond,  M.D. 

HEALTH  NOTES  FOR  YOUNG  WIVES,  iamo,  218  pages,  fancy 
half  cloth,  $1.00  net. 

Semeleder,  Dr.  Friedrich, 

Formerly  Physician  in  Ordinary  to  his  Majesty? the  Emperor  of  Mexico;  Member  of  the  Royal 
Medical  Society  of  Vienna  and  of  the  Medical  Society  of  Pantheon  in  Paris ;  Formerly  Member 
of  the  Medical  Faculty  of  the  University  of  Vienna,  and  Surgeon  to  the  Branch  Hospital  at 
Gumpendorf. 

RHINOSCOPY  AND  LARYNGOSCOPY:  THEIR  VALUE  IN 
PRACTICAL  MEDICINE.  Translated  from  the  German  by  Edward 
T.  Caswell,  M.  D.  With  woodcuts  and  two  chromo-lithographic  plates. 
8vo,  191  pages,  muslin,  $2.50  net. 

Sexton,  Samuel,  M.D., 

Aural  Surgeon  to  the  New  York  Eye  and  Ear  Infirmary ;  Fellow  of  the  American  Otologlcal 
Society ;  Fellow  of  the  New  York  Academy  of  Medicine ;  Member  of  the  Medical  Society  of  the 
County  of  New  York,  and  of  the  Practitioners1  Society  of  New  York. 

THE  EAR  AND  ITS  DISEASES,  BEING  PRACTICAL  CONTRI- 
BUTIONS TO  THE  STUDY  OF  OTOLOGY.  Edited  by  Christ- 
opher  J.  Colles,  M.D.     8vo,  473  pages,  illustrated,  muslin,  $3.25  net. 

Smart,  Chas.,  M.D.,  Major  U.S.A. 

A  HANDBOOK  FOR  THE  HOSPITAL  CORPS  OF  THE  UNITED 
STATES  ARMY  AND  STATE  MILITARY  FORCES.  New  edi- 
tion, revised  and  enlarged  (1898).  358  pages,  illustrated,  extra  muslin. 
Price,  $2.25  net. 

Spencer,  Walter  Q.,  M.B.,  M.S.,  F.R.C.S.,  London. 

OUTLINES  OF  PRACTICAL  SURGERY.  This  is  not  only  the 
newest  book  on  Surgery,  and  therefore  indispensable  to  the  progressive 
surgeon,  but  it  is  of  much  value  for  other  reasons.  For  ready  consul- 
tation it  is  probably  unsurpassed,  since  theoretical  discussions  and  dis- 
puted points  find  no  place  in  its  pages,  which  are  devoted  to  a  practical 
consideration  of  purely  practical  matters.  One  volume  of  704  pages, 
8vo,  well  illustrated  by  wood-engravings.     Extra  muslin,  $5.00  net. 
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Starr,  M.  Allen,  M.D.,  Ph.D., 

Professor  of  Diseases  of  the  Mind  and  Nervous  System ;  College  of  Physicians  aud  Surgeons,  New 
York. 

FAMILIAR  FORMS  OF  NERVOUS  DISEASE.  With  illustrations, 
diagrams,  and  charts.     8vo,  350  pages,  muslin,  $2.50  net. 

Steel,  J.  H.,  M.D. 

OUTLINE  OF  EQUINE  ANATOMY.  A  Manual  for  the  use  of  Veteri- 
nary Students  in  the  Dissecting  Room.  i2mo,  312  pages,  muslin,  $2.50 
net. 

Stewart,  R.  W.,  fl.D.,  M.R.C.S., 

Pittsburg. 

THE  DISEASES  OF  THE  MALE  URETHRA.  One  volume  of 
229  pages,  post-octavo,  illustrated  by  numerous  wood-engravings.  Mus- 
lin, $2.25  net;  flexible  morocco,  $3.00/1;/.  (Medical  Practitioners' 
Library.) 

Sternberg,  George  M.,  M.D.,  F.R.M.S., 

Surgeon-General  U.  S.  Army ;  Director  of  the  Hoagland  Laboratory,  Brooklyn,  N.  V. :  Honorary 
Member  of  the  Epidemiological  Society  of  London,  of  the  Royal  Academy  of  Medicine  of  Bo—, 
of  the  Academy  of  Medicine  of  Rio  de  Janeiro,  of  the  American  Academy  of  Medicine,  etc 

A  TEXT-BOOK  OF  BACTERIOLOGY.  One  volume,  large  8 vo,  693 
pages,  illustrated  by  heliotype  and  chromo-lithographic  plates  and  two 
hundred  engravings  in  black  and  colors.  Extra  muslin,  $4.50  net;  brown 
sheep,  $5.25  net. 

IMMUNITY:  PROTECTIVE  INOCULATIONS  IN  INFECTIOUS 
DISEASES  AND  SERUM-THERAPY.  Post  8vo,  332  pages,  muslin, 
$2.00  net;  flexible  morocco,  $2.75  net. 

Stevenson,  W.  F.,  A.B.,  M.B.,  M.Ch.  Dublin  Univ., 

8urgeon-Colonel  (Army  Medical  8taff,  British  Army) ;  Professor  of  Military  Surgery,  Army  Medi- 
cal School,  Netley. 

WOUNDS  IN  WAR;  THE  MECHANISM  OF  THEIR  PRODUC- 
TION AND  THEIR  TREATMENT.  One  volume,  8vo,  450  pages, 
profusely  illustrated  by  half-tone  plates,  etc.,  muslin.     Price,  $4.00  net. 

Stewart,  T.  Grainger,  M.D., 

Fellow  of  the  Royal  College  of  Physicians ;  Physician  to  the 
Medicine :  formerly  Pathologist  to  the  Royal  lnflnnar 
SurKeons'  Hall,  and  Physician  to  the  Royal  Hospital  for  i  .     . 
and  formerly  President  of  the  Royal  Medical  Society  of  Edinburgh. 

CLINICAL    LECTURES     ON     ALBUMINURIA.      8vo,  261   pages, 

muslin,  §2.00  net. 

Supplement    to    the    International    Encyclopedia    of 
Surgery. 

One  imp.  8vo  volume,  of  1,136  pages,  illustrated.  Muslin,  $6.00  ;  leather, 
$7.00;  half  morocco,  $8.00.    Circular  on  application. 
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Surgery,  International  Encyclopedia  of. 

By  Various  Authors.  Edited  by  Dr.  John  Ashhurst,  Jr.  Seven  volumes, 
including  Supplement,  imp.  8vo,  of  about  950  pages  each,  muslin,  $6.00  ; 
leather,  $7.00  ;  half  morocco,  $8.00.    Send  for  circulars.    (Subscription.) 

Tait's,  Lawson,  Perineal  Operations,    see  ricKay. 
Thomas,  John  J. 

Revised  and  Enlarged  by  WILLIAM  H.  S.  WOOD,  Esq. 

THE  AMERICAN  FRUIT  CULTURIST.  Twentieth  edition.  Post 
8vo,   784  pages,  illustrated  by  800  wood -engravings.     Muslin,  $2.50. 

Thomson,  H.  Campbell,  M.D.  (Lond.),  M.R.C.P. 

AN  INTRODUCTION  TO  DISEASES  OF  THE  NERVOUS  SYS- 
TEM.    Octavo,  131  pages,  illustrated.     Price,  $1.00  net. 

Thomson,  St.  Clair,  M.D.,  M.R.C.P.  (Lond.),  F.R.C.S., 
Eng. 

THE  CEREBRO-SPINAL  FLUID;  Its  Spontaneous  Escape  from 
the  Nose.     Octavo  volume,  147  pages.     Price,  $1.50  net. 

Treves,  Frederick,  F.R.C.S., 

Consulting  Surgeon  to  and  Emeritus  Professor  of  Surgery  at  the  London  Hospital. 

INTESTINAL  OBSTRUCTIONS.  Its  varieties  with  their  Pathology, 
Diagnosis,  and  Treatment.  One  volume,  8vo,  576  pages.  Illustrated  by 
118  half  tone  cuts.  New  and  Revised  Edition.  Price,  muslin  binding, 
$4  00  net. 

Turner,  Dawson,  V.A.,  M.D., 

Lecturer  on  Medical  Physics  and  Electro-Therapeutics,  Surgeons'  Hall,  Edinburgh. 

A  MANUAL  OF  PRACTICAL  MEDICAL  ELECTRICITY.  One 
volume,  8vo,  351  pages,  profusely  illustrated  by  wood  engravings  and 
full-page  half-tones,  $2.50  net. 

Twentieth  Century  Practice. 

AN  INTERNATIONAL  ENCYCLOPEDIA  OF  MODERN  MEDICAL 
SCIENCE.  By  Leading  Authorities  of  Europe  and  America.  Edited 
by  Thomas  L.  Stedman,  M.D.,  New  York  City.  To  be  completed  in 
20  volumes,  royal  8vo,  published  one  every  three  months.  Muslin, 
$5.00,  leather,  $6.00;  half  morocco,  $7.50.  Nineteen  volumes  now  ready. 
(Subscription.)     Circulars  on  application. 

Valentine,  Ferd.  C,  M.D., 

Professor  of  Oenito-Urinary  Diseases,  New  York  School  of  Clinical  Medicine,  etc.,  etc. 

THE  IRRIGATION  TREATMENT  OF  GONORRHOEA,  ITS  LOCAL 
COMPLICATIONS  AND  SEQUELS.  One  volume  of  227  pages, 
8vo,  profusely  illustrated.    Extra  muslin,  $2.00  net. 
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Vest-Pocket  medical  Dictionary,    see  Buck. 
Veterinarian's  Visiting  List  and  Call-Book. 

By  D.  P.  Yonkerman,  D.V.S.  Twenty  pages  of  closely  printed  matter 
essential  to  the  veterinarian,  and  blank  pages,  specially  arranged,  for 
full  record  of  cases,  etc.,  etc.  Bound  in  black  morocco  cover,  with  flap 
and  pocket — pocket-book  style,  $1.25  net. 

Visiting  List  (Medical  Record),  or  Physician's  Diary. 

Containing,  besides  the  diary,  much  useful  information  on  many  subjects  of 
daily  interest  to  the  physician.  Prices :  For  thirty  patients  a  week; 
handsome  red  or  black  leather  binding,  with  or  without  dates,  $1  25, 
for  sixty  patients  a  week,  same  style,  with  or  without  dates,  $1.50. 

Removable,  fitting  into  black  sealskin  and  calf  wallets,  from  $2.50  to  $4.00. 
Send  for  a  circular.     Prices  all  net. 

Walker,  Norman,  M.D., 

Fellow  of  the  Royal  College  of  Physicians  of  Edinburgh  ;  Assistant  Physician  for  Diseases  of  theSaia 
to  the  Royal  Edinburgh  Infirmary. 

AN  INTRODUCTION  TO  DERMATOLOGY.  One  volume  of  263 
pages,  8vo.  With  a  frontispiece  and  29  exquisite  chromo-lithographic 
plates,  besides  34  illustrations  in  the  text.      Price,  muslin,  $3.00  net. 

Walsh,  David,  M.D., 

^Bocfe?   linaSCiftn'  W9et0n  8kin  Hoafiui^  Lood<»>  5   Honorary  Secretary,  London  Roentg** 

PREMATURE  BURIAL;  FACT  AND  FICTION.  8vo,  49  pages, 
50  cents  net. 

EXCRETORY  IRRITATION,  AND  THE  ACTION  OF  CERTAIN- 
INTERNAL  REMEDIES  ON  THE  SKIN.  One  volume,  8vo,  76 
pages,  75  cents  net. 

ROENTGEN  RAYS  IN  MEDICAL  WORK.  One  volume,  8vo,  pro- 
fusely illustrated  by  wood  engravings  and  a  great  number  of  full-page 
half-tone  plates,  $2.25  net. 

Walsham,  W.  J.,  H.B.,  C.fl.  Aberd.,  F.R.C.S.  Eng., 

8enlor  Assistant  Surgeon,  Lecturer  on  Surgery,  and  Surgeon-ln-Charge  of  the  Orthopedic  De- 
partment, St.  Bartholomew  s  Hospital,  etc. 

NASAL  OBSTRUCTION;  THE  DIAGNOSIS  OF  THE  VARIOUS 
CONDITIONS  CAUSING  IT,  AND  THEIR  TREATMENT.     362 

pages,  profusely  illustrated,  8vo,  muslin,  $2.50  net. 

Walsham  and 

Hughes,  Wm.  Kent,  fl.B.  Lond.,  H.B.  ilelb.. 
H.R.C.S.  Eng.,  L.R.C.P.  Lond., 

Orthopedic  Surgeon,  St.  Vincent's  Hospital ;  Assistant  Surgeon,  Children's  Hospital,  Melfaoaraa. 

THE  DEFORMITIES  OF  THE  HUMAN  FOOT,  WITH  THEIR 
TREATMENT.  558  pages,  post  8vo,  profusely  illustrated  by  296 
engravings,  muslin,  $4.00  net. 
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Warren,  J.  Collins,  M.D., 

Assistant  Professor  of  Surgery,  Harvard  University :  Surgeon  to  the  Massachusetts  General 
Hospital ;  Member  American  Surgical  Association ;  Honorary  Fellow  Philadelphia  Academy  of 
Surgery. 

THE  HEALING  OF  ARTERIES  AFTER  LIGATURE  IN  MAN 
AND  ANIMALS.  8vo,  184  pages.  Superbly  illustrated  with  twelve 
full-page  plates  in  black  and  colors.     Muslin,  $2.75  net. 

Whittaker,  J.  T.,  M.D.,  LL.D., 

Professor  of  the  Theory  and  Practice  of  Medicine,  Medical  College  of  Ohio,  etc,  etc. 

A  PRACTICE  OF  MEDICINE,  PREPARED  FOR  STUDENTS  AND 
PRACTITIONERS.  8vo,  700  pages,  illustrated,  muslin,  $4.75 
net;  leather,  $5.50  net. 

Wendt,  Edmund  C,  M.D., 

Curator  or  St.  Francis  Hospital ;  Pathologist  and  Curator  or  the  New  York  Infant  Hospital,  etc. 

A  TREATISE  ON  CHOLERA.  Edited  and  prepared  in  Association 
with  John  C.  Peters,  M.D.,  New  York  ;  John  B.  Hamilton,  M.D., 
Surgeon-General  U.  S.  Marine  Hospital  Service,  and  Ely  McClellan, 
M.D.,  Surgeon  U.  S.  Army.  8vo,  503  pages,  illustrated  with  maps 
and  engravings,  muslin,  $2.50  net. 

Williams,  J.  W.  Hume, 

Of  the  Middle  Temple,  Barrister-at-Law,  London. 

UNSOUNDNESS  OF  MIND  IN  ITS  LEGAL  AND  MEDICAL 
CONSIDERATIONS.  A  complete  reprint  of  this  important  work. 
8vo,  166  pages,  muslin,  $1.50  net. 

Witthaus,  R.  A.,  A.M.,  M.D., 

Professor  of  Medical  Chemistry  and  Toxicology  in  the  University  of  Vermont ;  Member  of  the 
Chemical  Societies  of  Paris  and  Berlin,  etc. 

THE  MEDICAL  STUDENT'S  MANUAL  OF  CHEMISTRY. 
(American  Series  of  Medical  Text-Books.)  Fourth  revised  edition. 
556  pages  and  62  woodcuts,  muslin,  $3.25  net. 

ESSENTIALS  OF  CHEMISTRY  AND  TOXICOLOGY.  For  the 
Use  of  Students  in  Medicine.  Twelfth  edition.  (Wood's  Pocket 
Manuals.)    32010,  319  pages,  muslin,  $1.00  net. 

GUIDE  TO  URINALYSIS  AND  TOXICOLOGY.  For  Students 
and  Practitioners.  Fourth  revised  edition.  Oblong  1 2mo,  interleaved, 
muslin,  $1.00  net. 

Witthaus,  R.  A.,  M.D.,  and  Becker,  T.  C,  Esq. 

With  a  staff  of  Collaborators. 

MEDICAL  JURISPRUDENCE  AND  TOXICOLOGY.  Four  vol- 
umes, 8vo,  bound  in  muslin  and  leather,  at  $5.00 and  $6.00  respectively. 
(Subscription.)    Circulars  on  application. 
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Wood's  Household  Practice  of  Medicine,  Hygiene,  and 
Surgery. 

A  Practical  Treatise  for  the  Use  of  Families,  Travellers,  Seamen,  Miners, 
and  others.  By  Various  Authors.  8vo,  765  pages,  illustrated  by 
colored  lithographic  plates  and  five  hundred  fine  wood-engravings. 
Muslin,  $5.00  net. 

Wood's  Index  Rerum. 

The  finest  arrangement  yet  devised  for  all  ready  record  and  reference 
purposes.  For  professional  use  in  recording  your  cases,  or  in  grouping 
your  cases  from  your  case  books.  Patent  index.  Vowel  arrange- 
ment.    Bound  for  permanency  in  ledger  binding,  $5.00  net. 

Wood's  Pocket  Lexicon. 

See  ROOSA. 

Woodburn,  W.  D.,  L.D.S., 

Qlaagow,  Scotland. 

ON  EXTRACTION,  WITH  NOTES  ON  THE  ANATOMY  AND 
PHYSIOLOGY  OF  THE  TEETH.  One  volume,  izmo,  104  pages, 
profusely  illustrated.     Extra  muslin,  $1.25  net, 

Yonkerman,    D.   P.       See  Veterinarian's  Visiting  List. 

Ziegler,  Ernst, 

Professor  of  Pathological  Anatomy  and  of  General  Pathology  iu  the  Unlventity  of  Freiburg. 

TEXT-BOOK  OF  GENERAL  PATHOLOGY.  Translated  from  the 
Ninth  German  edition,  under  the  editorship  of  Albert  H.  Buck,  M.D., 
New  York,  by  a  select  corps  of  specialists.  Royal  8vo,  618  pages,  with 
542  illustrations  in  black  and  numerous  exquisite  tints,  and  a  chromo- 
lithographic  plate.     Muslin,  $5.00  net ;  leather,  $5.75  net. 

Ziemssen,  H.  von,  M.D.  Munich. 

CYCLOPEDIA  OF  THE  PRACTICE  OF  MEDICINE.  By  Vari- 
ous Authors.  Complete  in  twenty  volumes,  royal  8vo.  A  few  sets 
left.     Write  for  prices. 


